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PEEPACB. 



Etert sncceasfnl engineer is a bom mventor; indeed the daily work 
of ftD' engineer in practice largely conaiBtii in scbemiDg and deTising 
from previons experience new and improved processee, methods, and 
lietailB for accomplisliing them, and for simpliiying or cheapening old 
forms of machinery and the work they produce, to enable him to 
snocessfiiUy compete with others, who are perhaps as ingenions and 
enterprising as himseE 

In the work of designing machinery the dranghteman has to reh 
mainly on his memory for inspiration ; and, for lack of an idea, has 
frequently to wade throngh nnmerons Tolmnes to find a detail or move- 
ment to effect a particular purpose. Hence, aa a mle, every man'n 
work rans m a groove, his productions generally having the stamp of 
his particnlar experience and training clearly marked npon them. 

In the course of twenty-five years of such experience, I have found 
the want of snch a volame as the present, and endeavoured to supply 
the deficiency in my own practice by private notes and sketches, 
gathered promiscuously, until the difficulty of selection and arrangement 
became bo apparent that I began to classify them, as they exist in the 
following pages. A few weeks of unusual leisure have enabled me to 
complete this work and amplify it by numerous additions, and it is 
now presented in the hope that it will be found of equal service to 
others engaged in the head-splitting, exhausting work of scheming 
and devising machinery, than which I can conceive of no head-work 
more wearing and anxious. Several valuable works have already 
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fonnd numerous nseta, and there is no lack of adniiiable collectiooa 
of memoranda, rules, and data for designing and proportionuig the 
various conBtmctive details of machinery ; bat, as iar as I am aware, 
there is no work in existence which aims at the same purpose as ie 
attempted in the following pages, viz. to provide side by side suggestive 
sketches of the Tarions methods in nse for accomplishing any particnlar 
mechanical movement or work, in a form easily referred to, and devoid 
of needless detail and elaboration. A sketch, properly executed, is — to 
a practical man — worth a folio of description ; and it is to eaoix that 
theoe pages are addressed. For the same reason it has been deemed 
nndesirable to add to the varioTis sketches any rules or tables relatmg to 
strengths or dimensions, which may be found in nnmeroos well-known 
volomes. 

Any snggestiona or additions will be entertained and gratefully 
acknowledged. 

THOMAS WALTER BAEBEE. 
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Section 1.— ANCHORING. 

1. Rope poller anchor — a oar which grips b; sinking its wheels in 
the soil ; employed for plonghing tackle. 

3. Anchor plate — ^buried in the ground below a maas of moaanry — for 

attaching gaya, tie rods, Ac Bometimes a frame, or plate, laid on 
the grotmd and ballasted, is the method nsed. 

8. Borew mooring, screwed into die ground. 

4. Heavy stone sunk in the ground and having a ring attached ; or a 

mass of concrete, similarly placed, osed for gay ropes, tie rods, and 
fonndation bolt attaohm^tB. 
fi. OrapneL 

6. Unshroom anchor. 

7. Doable flnke anchor. 

8. Martin's patent anchor, with ewivelling flukes. Bcrersl other 

patent anchors are modificatfons of this. 

Stakes, with or without flanges, vertical or horizontal, are sontetiines 
employed, the flangee taking the croea strain of the ties, &o. Fencing 
posts, gate posts, tree stakse, and tennis poles are of this class. 



Section 2.— ADJUSTING DEVICES. 

For adjoBtment by Screws, see Section 78, and by Wedges, see Section 86. 

These are the commonest appliances employed. For Cams also, see 

Section 9. For adjusting Pedestal Brasses, see Section 46. 
For adjustments by keys, cotters, &□., see Section 87. See also TSoa, 251, 

269, and 297. 
9. Split cone sleavea and set screw adjustment for a reTolving 

standard, or similar detail, where there is mnch wear or great 

accnracy is required in the reTolving bearing. 

10. Centre-line adjustment for lathe headstocks, &c. 

11. Variable curve adjustment ; used in compass planes, instnunents 

for drawing arcs of circles, &o. 

12. Vertical shaft footstep adjustment; employed on millstones, 

horizontal grinding mills, &c., to regulate the space between the 
grinding Bur&ces. See No. 261. 
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13. Side screw adjustment for injeotors, jet pomps, &o. 

14. Levelling adjostment ; can be used with either 3 or 4 sorews : for 

teleeoope and level stands, theodolites, Sse. 
16. Horizontal central a(iJTiBtment for footsteps, &o. 

16. Slotted link and look nnt for adjnatijig angle of a lever. 

17. Diso and ring vith partial angular adjustment bj a screw and nnt; 

nsed for screwing dtes, Belf-oeutering ohocks, &o. The nnt and 
bearing of the Ecrew have allowance for sviveUiiig. 
18 ^n and hole atljastnient for a lever or similar detail. 

19. Wedge bearing for locomotive hom plate gaides, elide bars, and 

siniilBr parts subject to wear, 

20. Kight and left-hand screw and wedge adjnstment for roller 

bearings, Ac 

21. Adjustment for wear naed on engine croasheads to take np the wear 

of the working fitoes. 

Adjustable Crane Balance Wdghts, Section 18. 

AdJDBtable V-S<iidee, Noe. 700 and 701. 

Section 3.— BELT QEARINQ. 

Uaterioli employed are : — Leather, ootton, guttapercha, indianibbei, oanTB*. oamel-hair, 

oatgut, flat wiie or hemp rope, steel bonds, flat ohainB, to, 
23. Ordinary belt polley, "crowned " on &ce to retain the belt on the , 
centre of the puUey. 

23. Double-flanged ptUley, fat on face, sometimes "crowned," as No. 22. 

24. Slngle-ilai^ed pnlley for horizontal driving. 

25. Open belt gear ; mna best as shown, with the slack half of the belt 

at top. 

26. Crossed belt to reverse motion on the driven shafL Also to obtain 

more grip for the belt than with open belts. 

27. Uode of driving when the shafts are at right angles to one another. 

28. Mode of driving with shafts at an obtnse angle, sometimes used 

instead of bevel wheels. 

29. Arrangement adopted when the pulleys oasnot be got in 

line with one another, or the shafts are too eloee together to drive 
well direct Short belts seldom work welL 

Belts are frequently arranged to pass under and over several pnlleya 80 
OS to drive several shafts by one belt. 

For reversing bj belt gear, see Section 74. Gat bonds (ronnd) are worked 
over V-grooved pulleys ; see Hope Gearing, Section 66. Belts may be 
kept tight by tightening pulleys, see No. 1207. For lonnd belts, see Hope 
Gearing, Section 66. V-holts are occasionally nsed, formed of thioknessea 
of leather riveted together, out to a V-aection, and worked over V^jrooved 
pnlbys. 

Section 4.— BALL-AND-SOCKET JOINTS. 

so. Universal hil^e. The arm eon be fixed in any required position 
by tightening the gland. ITsefal for stands for artioles to be 
exhibited in any position, telescopes, <&c. 

SI. Pipe Joint, with similar capabilities. 
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S2. Same u No. 16, bat with screwed gland. If naed withont the arm, it 
fonuB the ordinuy ball osstor. 

33 & 34. Dr. Hooka's nnlTerBal joint. See applloatioa, No. 292. 
Bee also Nob. 1369 and 733. 
Qas pendants are Buspended with a joint similar to No. 31, but the ball, 
having only a restricted aognlai motion, is ont down to a segment only. 



Section 6— BRAKES AND RETARDING APPLIANCES. 

To retard or arrest motion (revolvit^ or rectilinear). 

85. Strap and lerer braktt. The strap is nsnally faced with wood or 

leather, bnt sometimes is used without either. Wood is liaUe to 
become noiay. Leather givea the best grip. Iron npon iron, or 
wood npon iron is not safe if liable to become oily or wet 

86. Block and lever brake. Wood or cast-iron blocks arc oaed. 

37. Compotind block and lever brake; avoids patting orms strain 

on the shaft — need on winding engines, &a. 

38. Internal tt^le brake, employed for friction clutches. See 

Section 1'6. The inner ring is turned to ^t loosely inside the outer 
ring and split, the toggles being arranged as shown to expand the 
ring till it is locked to the outer ring. 
89 & 40. Double block and leTer brake on wheel rim grips the wheel 
rim between the lever stocks or jaws. The strains are self-contained. 

41. Disc brake; considerable end pressure is required with this form, 

and mnst be arranged for in the bearings of the shaft. 

42. Compound disc brake. Several discs may be employed, sliding on 

feathers on the shaft. 

45. Fan brake ; may be nm openly in air, or enclosed in a dram with 

water, oil, or other liqnid. (Sea Allen'a patent Governor, 4o.) 
44. Spring brake, acting im a small grooved polley ; for light purposes. 

46. Bope brake or grip, with toggle motion, and screw for relieving. , 

46. Bope brake : grips by the angular distance between the jaw centres 

becoming less as Uie lever end Mis, 

47. Hope brake ; with cam lever gripping motion. 

18. Eccentric action lever and block brake. The eccentric is fixed 
to the brake lever. This plan also avoids does straia on the shaft. 

49. Strap and screw brake. 
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60, 61, & 62. Three forms of car brakes. See also tlie common " skid " 
or cart broke. 

53. Combined strap and lever brake. (Fielden's.) 

54. Shaft; grip, or brake. 

66. Gentrifagal brake, or olatoh. The weight Begmenfa are driTen 

into cxtntact with the ring b^ centrifagol foroe. Springs may be 
used to return them oat of action. 
56. Three-segment oompoond brake : grips the wheel all ronnd. 

67. Componnd bar brake, with right and left hand screw grip levers, 

□Bed for heavy gan. compresBorB, 

68. Compoimd ring brake, on similar principle to No. 57. See remarks 

to No. 41. 

69. Wei^e and e^lit ring, nsed for internal brake ring or cintoh, in a 

similar way to No. 88. 

60. Hollow drums, with radial pockets, half filled with loose 

material, or water, meronry, &c., which retard the motion of the 
drum by the weight and friction of the loose material. 

An hydraolio cylinder and piston is frequently used as a brake or retarding 
derioe for reciprocating motion, the water passing frtim one side of the piston 
to the other, tiirongh an adjnstable valve. Friction brakes are employed as 
dynamometers to indicate Uie power given off or absorbed by any piece of 
machinery. Automatic brakes (see Sections 16 and 69) are used for 
hoisting maohinery, &o. 

Brashes, formed of stifT bristles or vite, are used as a retarding device 
for flironlar or rectilinear motion. 

Section 6.— TYPES OF BOILERS. 

Yeaeels or containers of every conceivable shape have been used as boilers. 
Many of the older types are now obsolete, but the following are ' 
those most oommonly nsed : — 

VERTICAL BOILEB8. 

61. Ordiaary centre flue boiler. Sometimes the centre flue is sni^ 

rounded with tnbes, as No. 65. 

62. Vertical maltitabnlar. 

65. Vertical boiler, with diagonal tubes and smoke boxes. 
64. Vertical retam-flae. 

66. "Pot" boiler. 

66. "Field" boiler; with suspended tubes and internal circulating tubes. 

67. Vertical egg-end boiler, with spiral flue. Large vertical boilers 

sometimes have cross flues, or large tubes. 

HORIZONTAL BOIX.EBa 

68. Portable "loco-type" mnltitnbnW, 

69. Fixed return-tube. 
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70. Fixed "lOOO-typo" muItitabnlBr ; a fkvorite and useful form, gifing 

good lesnlts, and eee51j cleaned. 

71. Fixed " looo-type," with nndenieBth fire-box; Bometinies luud to 

eoonoiiiiae epaoe, u self-contained, and usnallj stands on oast-iion 
feet. 

72. Mnltitabalor-horlzontal; self contained ; on oast-iron feeL 

78. Egg-end boiler ; not mnch used except wbere the ooal bnmt per h.p. 
per honr is not an important oonsideratioti, 

74. " Oomlsh " ; one fine, with enlarged fire-bQX tabe. This type is often 

made witb a parallel flne with oroea tnbes fixed at intervals throngb- 
ont its length. 

75. " LanoaBhire " ; two fines; sometimes has enlarged firo-boz tnbes,! 

as No. 74. 

76. Oval fins boiler, witli " Galloway " tnbes. The Lancashire type Is 

freqaently combined with this form hj arranging the two cizoalar 
fines to open into one oral one. 

77 & 78. " Elephant " boilera ; employed in oonneotion with coke otoub 
and other soDroes of waste heat. 



MABINE BOILBR& 

79. Ordinary box form, with internal fire-box and return fine. 

80. Same type, bnt with two fire-boxes and mnltitnbnlar retnm tubes. 

81. Underneath flre-boxes and lanltitnbnlar retnm tnbet above the 

fire-boxes, sometimes daplicated', as No. 82. 
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83. Has two central flre-bozeB and aide retaru'tnbes. ' 

Tbe foiegoing box patterns ore rapidly going out of aae, aa nuBoitable for 

the higher preBBoreB pTevailing with oompoond engines. 

84 Cylindrical boiler, with three fire tubes and three seta of return 
tabes. This form ia mnoh naed, the Bnt-focea requiring ataja being 
Tery limited. It ia made with donble fire-boxes as shown, or wl£ 
single fire-box, aa No. 81. 

86. Cylindrical dngle fine and retnm-tabe. 
86: Cytindiioal single fine and mnltitubnlar. 

87. Cylindrical doable fine and moltitabular, longitadinal section 

similar to No. 86. 

88. Cylindrical saddle boiler, moltitnbiilar, used for shallow Teaaela, 

lannohes, &o. 

HOITSEHOIiD BOILERS. 

89. Kitchen '* ell " boiler. 

90. Kitchen or back boiler, for ordinary grates 

91. " Saddle " boiler. The varieties of this type are l^ou. EreryoonoeiT- 

able cross-bridge, water-way ,tube,&ndflae1ias been added to it by various 
makers. See Messrs. Graham and Fleming, and other makers' Xdsts. 

92. Annular cylindrical greenhoase boiler. 

93. Annular conoidal greenhoaae boiler. 

94. Vertical oyllndrioal, closed top greeuhonse boiler. 

The last four are types of the greenbouae boilers most in use. 
They are naually of wrought iron, and all seama welded. 

95. Back boiler for ordinary register grate. 

96. "Boot" boiler. 

97i Scullery, or wash-hooBe boiler. 

98. Scullery, or wash-house boiler, heated by steam. In pnUie 

laundnea these are usually rectangular in plan. 

99. CoU boiler, used for small greenhouaea, &o. 

100. Sectional, or "Tubnlons" boiler. Boot's, and others, are on 

this principle. They are oonstruoted of simple pipes uid T or 
L pieces, usually bolted together. 

Section 7.— BLOWING AND EXHAUSTING. 

Some of the mechanical blowers are too well known to need illnstration 
here ; such are the ordinary Beam Blowing Engine, as in use for 
blast fumaoea. Vertical Blowing Engine, and Horizontal Blowing 
Engine. In all these a oyliuder and piaton form the blowing 
device. Nearly every form of rotary engine (see Section 76)inay, 
by reversal, be converted into a blowing machine. See Boot's 
patent. No. 1307; Baker's, 1326, and others in common use. 
Fans, centrifugal, (see No. 1337) are still the commonest blowing 
maohines, and are especially suited for light preaanrea and large 
volumes of air; but for preasnrea of &om i lb. per square inch 
and upwards, the rotary or cylinder types are beat The following 
are devices not so well known, but sometimee nseful ; — 

101. The "Trompe," or water-jet blower. Water under pressure is 

diecha^ed through a rose into a funnel-shaped iulet, oarrying with 
it a quantity of air (see Section 46) ; the water runs off at an 
overflow, and the air ia led away by a pipe. 

102. Steam-jet blower. (See Section 46.) 
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103. Organ bellowa The lower "feeders" pump alternately into 

the double-tier upper " teservoir," which hae the npper set of ribs 
inverted, ae ehowB, to equalise the preasare throaghout its rise. 
The reservoir is loaded vrith weighte to the required preBanro, 

104. SmithB' bellows, either circular or hinged at one side. 

The valves nsed for bellows are plain flap valves faced with 
leather similar to No. 1G19. 
106. Bell, or gasometer blower, for light pressures and large volumes. 

106. Begnlator, or reserroir, for blowing engines to steadj the blast. 

The weighted piston serves the same purpose as an air vessel to 
the ordinary pnmp. 

107. Disc blower, with elastic diaphragm pieton. 

108. One-crank three-throw blower, for organs, &o., to give a cos- 

tinuons blast. The three feeders deliver into the central tri- 
augolar box. 



Section 8.— BEDPLATES, FOUNDATIONS, AND FRAMING 
OF MACHINES. 

The skeleton framing of a machine for any purpose shonld be rigid, as 
light as ia consistent with strength and stability (in some oases 
weight is necessary to minimise vibration), and the ribs, or 
members of the frame, shonld be so disposed as to afford the 
requisite support for all besriuga, centres, &c., withont redundance ; 
and lastly, symmetry, and a certain degree of elegance and pro- 
portion, are desirable. The illustratious are necessarily typical 
only, and suggestive. 

109. Oirder section bedplate for horizontal distributed bearing, as in 

a horizontal engine. It may be used double, and the two parts 
connected by cross pieoos and bolts, as No. 112. 

110. Open box bedplate. 

111. Closed box bedplate. 

112. Double box bedplate with cross tie pieces. 

Square or rectangular bedplates are usually of similar aeotious, 
stifimied with ribs underneath, and generally cast in one piece. 

113. Side firame and distance rod constraction, suitable for light 

machines. 
111. Side flrames and cross bars on a base plate. This foima a more 
rigid construction than No. 118. 

115. Table and legs. 

116. Bectangolar openwork box firaming. Uaefnl for machines with 

several cross ^afts. 

117. Hollow standard for hammers, vertical engines, and any machine 

raised above the floor. 

118. Soleplate and standard for pedestal bracket. Sec. Admits of 

being detached without disturbing the foundation. 

119. Wall box for shaft bearings, &a, 

120. Arched crosshead for double bearing, bevil gear, &c. 

121. Wrought-iron sideplate and distance rod construction. 

122. Wall bracket, with wall flange, or tongue, to take the vertical strain. 
^S. Wrought-lron rectangular bedplate. 
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121. Base plate for colmiui, &o., with concrete foundation. The bolts 
are nBoallj T headed (see No. 1104), in open recesses, so as to be 
easUj remoTed without distorbing the base plate. 

126. Dovetail and key flzii^ for brackets, bearings, or any separate 
detail of framing. 

126. FonndaUon for bca bedplates. 

127. Vertical colnmnar, or distance rod oonstmotion, nsed for marine 

engines, vertical engines, presses, &o. 

128. Plinth, column, entablature, and cross bracing, need for 

beam engines and maohineiy of a straggling kind with many 
detached parts. 

129. Flat bar side framing, strong, light, and cheap, bnt not very rigid. 

130. Wronght-lron L and flat bar rectangular ft-ame, suitable 

where great rigidity is not needed, but where east-iron is not safe 

or desirable. 
Wronght-iron is becoming much more largely employed for the framing 
of general machinery than heretofore, and it is onstomaiy in many oases to 
Bopplement a oast iron base or &ame with wrought iron or steel bars. 



Section 9.— 0AM, TAPPET, AND WIPER GEAR. 

For producing, fiwn plain circular, or reciprocating motion, variable speed 

or motion, also intermittent and every kind of irregular motion. 

Cams ore either open or covered. Nos. 131, 132, and 133 are open 

cams; Noa. 137 and 138, covered cams. 
181, 132, & 133. Three forms of the " heart " cam, for giving a regular 

or intermittent vertical motion to a lever end. 
134. Crown cam for vertical shaft. 
135 & 136. Jumping cams. 
187. Covered heart cam. 

138. Covered orown cam. 

139. Wiper and lever motion. 

140. Twisted bar with sliding bvah, which travels from end to end of 

the bar, and being prevented from tnroing^ causes the bar to turn on 
its axis to the amount of its twist 

141. Crank pin and slotted lever ; gives a variable speed with quick 

return. 
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142. Spiral radius bar for opeuii^ valve. The mlve is lifted off ita 
Beat bj the ndial motion of the lever against the inclined radins 



148. Crank pin and Blotted lever motion, witb slot arranged for 

irregalar or intermittent motion. 

144. Ecoentrio and slotted ann. The pin at tiie top of the ana has 

both a vertical and horizontal motion, oanaing it to traoe an 
ellipse, the pin upon which the elot mus being fixed. 

145. vnper and lever motion, vith rubbing plate; nsed for Oomish 

valves, &Q. 

146. Stamp mllL 

147. Scroll cam. 

148. Crank and lever, intermittent or oontinnons moticoL 
119. Piston, or valve rod and lever motion. 

150. Similar movement, hat witli anti-friotion roller on end of lever. 

151. Bod and lever reoiprocatii^ motion, with anti-friction roller. 

162. Similar movement, with a socket forged in the rod and the end 

of lever roqnded to allow for angular motion. 

163. Diagonal diso cam, or "swash plate." 

164. Motion for belt shiiUng with dead travel at half stroke. This 

allows the lever to move a certain dietance on each side of Uie 
centre withoat moving the belt shifting bar. 

165 & 156. Sectors and bent lever, used on Cornish engine valve gear. 

157. T lever valve motion, used in rock drills, some forms of steam 
engines, &C. 

168. Foar-bolt camplate, nsed for screwing i^ea, locks for fire|aoof 

safes, &C. 

169. Slot, cam, and lever motion. 

l&O. Barrel motion for musical instnunents, looms, &o., in which the 
barrel is provided with pine or staples to lift the ro^>ecti70 ler^is. 
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161. Dmm vrith spiral vanes of long pitch, operated by a revoMng 

um on a shaft at right angles to the cam shaft, need for inter- 
mittent circular motioii. 

162. Volnte and lever. 

163. Double screw, for oonverting circular imto reoiprocatisg motion ; 

has a right and left hand screw thread, and a diiittle attached to 
the lever end shaped to fit the thread, and capable of swireUing 
to torn the ai^e for reversing. 
161. Eoeentric ring and roller motion, for eonverting oircnlar into 
reciprocating motion. 

166. Triangolar cam. Gives three reoiprooations to the sliding bar in 

one revolntion of the cam. 
166. Fan for giving motion to several rods or arms at one time, used for 

organ composition pedal movement, &c. 

1G7. Crossed lever motion with inclined contact sttrfaoes, the levers 
being at right angles to one another. 



Section 10.— ORANK AND ECCENTRIC GEAR. 

168. Bent crank of ronnd section ; retains the fibre and strength of the 

metaL 

169. Bqnare foiled crank. The crank arm is nsnolly forged solid and 

the Edot cut oat by machine. 

170. Bnilt-np crank. There are other methods of building tiiem. See 

Meckmieal World, December 1886. See also No. 182. 

171. Single crank, nsnally of wrought iron, bnt often made with caat- 

172. Disc crank. This form is generally adopted when cast iron is 

employed, and the counterbalance weight cast upon it, to balance 
the connecting rod, &o. 

173. Oonnterbalanoed single or double oranb. 

174 & 176. Two forms of crank pin eccentrics ; sometimes nsed to 
drive the slide valve instead of the ordinary sheave and strap, as 
No. 188. 

176. Crank pin set in a boss formed on the drivtog wheeL 

177. Ponble rod erank. 

178, 179, & 181. Hand cranks. These ehotdd always be fitted with a 
loose fermle of wood for the hand if possible, as much power ia 
lost by the slipping of the hand to change its grip as the crank 
revolves. 

180. Solid three-throw crank shaft, tnmed out of a solid forging. 
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182. Built orank. Seyeral modifioatdons of this sie in nae for laigo 

mariiie shafts. 

183. Bolld sheave eooentrio. 

184 ft 186. Split sheave eocentrios. 

Large eocentricB canae great Iobb from friction, tmless pnmded 
with friotioD roUers in th« sbeaTe; bnt aio sometimes used to 
avoid an additional crank in shaft. 

186. Eooentrio motion for mnltipljing travel of eooentrio by leverage. 

187. Crank motion to tnm an angle instead of benl gear and shaft, 

the crankfi being of the form of Noe. 174 or 17S. 

188. Shifting or variable throw eooentrio. The sheave is alotted 

to fit the shaft, and its throw is governed by a disc having a spiral 
slot and lockii^ bolt, 

189. Another form of shifting eccentric. The sliding block is 

arranged to look in any part of the slot in the sheave. 

190. Another form of shifting eooentric, in whioh the sheave is 

loose on an eccentric boss cast with the worm wheel, and is 

revolved by the worm, the bearings of whioh are fixed to the 

sheave. 

Bee also Nos. 606, 712, 720, 728, 729. 

See also Sectioiis 40 and 79. 



Section 11.— CHAINS AND LINKS. 

For Hooks, Swivels, &o., see Sectioli 43. 

191. Ordinary long or short link chain. It is sometimes nude to 

exact pitdi to fit a snng or sprocket wheeL See Noe. 1260 & 1261. 

192. Btnd link chain. 

193. Hat chain for use on flat rim dooblo-flanged pulley, 

194. Square Hy^ pitched chain for sprocket wheeL 

196. Stamped link pitched chain and special sprocket wheeL 
196. Ordinary pitched link chain. Links drilled to templet. 
197 & 198. Pitched chains to drive wheels with ordinary and special 
teeth. 

199. Another fona of sqaare link chain. 

200. Stamped link chain, for light pnrposes. 
301 it 202. Long link flat suspension chains. 

203. Qib and cotter attachment for long link flat maptiataim chains. 
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201 & 205. Drive chains. See Emui's patent, No. 2762-76, and 
others. These chains are repUoing belts for mitny pnrpoeeB, as 
they give a positive drive, da not stretch so mnch, uid last longer, 
beudes which they are easily detached at any point, and a 
damaged link can be readily replaced. 

206 8t 207. Thrust ohains, with friction rollers at each jnnction, naed in 
hydraulic mtiltiplying cylinder geftr in some oases. 

308. Bwart and Dodge's patent chain, with renewable aeatinga 
between the links. 



Section 12.— CARRIAGES AND CARS. 

The de«ign and details of these mnst always be smted to oircnmstanoee. 
We only propose here to indicate the Tarions types of im4er- 
founing and wheels in nse, and to give sketch sectionB of bodies at 
oarB lot di&rent pnrpesee. 

XmDSR-FSAMES. 

209. Two-wheel suspension car for single rail or wire rope, used 

commonly on some kinds of cranes. Bee Section 18. 
210, 211, 212, & 213. Three-wheel oars. Bee abo the varions types of 

tricycles in nse. 
211, 216, 216, & 217. Various forms of four-wheel tmder^&ames, 
with and without swivelling bogies. 

A oar with four wheels arranged as Ko. 217, bnt with the leading 
fLud trailing wheels slightly raised off the groond, is nsed as a 
goods oar or hand track, and is very readily swivelled abont, 
mnning, of course, aotoally on three wheels only. 
218. Five-wheel nnder-frame, with and without swivelling bogies. 
219 & 223. Hans of six-wheel cars, with swivelling gear for onrves; 
I the centre pair having end play, swivel the leading and trailing 

axles by means of the jointed stays. 

220. Plan of foor-wheel oar, with swivelling gear for cnrves. 

221, 222, & 221. Six-Wheel oars, the latter with leading and trailing 

swivelling bogies. 
225. Eight-wheel doable-bogie nnder-fhune. This is the plan 
nsnally employed in long cars; each bogie is free to swivel 
independently, and is centrally loaded. 
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226. Ten-wbeel doable-bogie nndar-iVaine, the centre pair to have 

end play or broad flat tyree. 

227. Twelve wbeels and tbree bogies. The centra bogie must have 

emd play, either as in Nos. 222 or 226, or with transreree rollers 
between the bc^ and frame. 

Note that in Nos. 221, 223, & 221 the centre pairs, if ronnJng 
on rails, must have either end play in the bearings or flat broad 
^lee. 

228. Open passenger oar, either with transverse or longitudinal seats. 

229. Covered passenger oar, with either longitudinal or transrenw 

230. Passenger oar, with outside and central longitudinal seatb 

231. Passenger car, with npper and lower longitndinal seata. 

232. Passenger oar, as No. 231, bnt with aeata reversed. 
238. Passenger oar, for one-rail railway. 

234. Passenger ear, similar to No. 230, but with seats reversed. 

28fi. American plan of passenger oar, with transverse seats and 
central gangway. 

236. Ooods oars, low aided. 

237. Covered or box wagon. 

238. Hopper wagon for discharging below. 
339. Side discharge hopper wagon. 

240. aide tip (or end tip) Uiree-oentre we^on. 

241. Tip oart 

242. Tip wagon. 
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243. FnmltTure wagon. 

344. Orafton'B patent side tip wagon. 

946. Long track for boilers, fto. 

246. Incline oar for paBBsngeiB. 

247. Segmental BwiTelling bearings, need instead of « swivelling 

bogie anA oentFepin. 

248. Hndaon'B patent tip wagons, vith three centres. 

249. Hopper w^on, with central discharge. 



Section 13.— CRUSHING, QRINDINQ, AND DISINTEGRATING. 

860. Stamp mill, genentllj arranged in a battery of 4 cor 6, for gold and 
other ores. 

261. Stone-breaker, with diilled iron jaw faces and toggle or knapping 
motion. See Blake's, H. B. librsden's, and other modifications 
in oommon nse. 

2G2. Doable edge - rnnners. Sometimes driven below. In some 
aeeigns the rollers revolve, and in others the pan revolves and the 
roller shaft is stationary. 

2G3. Lncop's patent oentrifagal polverlBer. 

264. Carr'a patent disintegrator. In this machine^ each ring of bars 
is driven at « high speed in opposite directions inside a easing, 
the material being broken by the rapidity and intensity of the 
blows it receives. 

266. Horizontal oentrifagal roller milL The material is omshed 
between tlte rollerB and the shronding of the pan by the oentrifagal 
force of the rolleis, which are suspended &om a crosshead. 

266. Cone roller mill, with vertical spindle. 

267. Cone roller mill, with horizontal ^indle and o(micaI pan. 
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258. Enolcwed cone roller mill, wltli horizontal epmdle and epirallf 

groored lollet and casing. 
369. Toothed sector mill. 

260. Conical edge mnner and pan. 

261. Ordinary floor mill. The material ia fed in the centre, possee 

between the stones, and fidla oat into the outer casing. 
S62. Battle barrel, for cleaning and bnmiahing articles by mntaal 
attrition ; sand ta anory is Bometimes need to assist the process. 

263. Ball and pan mill, for omshing ores, &o. The balls are oanied 

Tonnd by a ctobb arm fixed to the oential spndle. 

264. Inclined ball and pan mlU. 
266. Oscillating milL 

266. Dmm and roUer rerolving mllL 

267. Cradle and roller mill. 

268. Cone disc mill ; the oones being inclined aiiallf to one another, 

the material is ornshed at the lower side of the cones. 

269. Another form of stone breaker with toggle motion. 

270. Horizontal cone plate mllL 

271. Bevolvii^ stamp and pan mill for ores. 

272. Vertioal cone milL 

273. BeTolving pan and ball mill. 

274. Flanishlng discs for aoom&teljr rounding iron bars. Bee the 

patent rolled shafting in nee, mann&otored hy the Eirkstall Forge 

Co, and others. 
276. Vertical cone grinding and cmshing mllL The vertioal 

shaft has an eooentrio motion at the footstep, giving a swaying 

rotatory motion to the grinding oone. 
276. Cmahing rollers with spring bearing. 



Section 14.— CENTRIFUGAL FORCE, APPLICATIONS OF. 

277. Centrifugal drill. The cross bar A is alternately pressed down 
and allowed to rise, the strings winding on the spindle alternately 
in opposite directions by the momentum of the fly-wheeL 

a, F^-wheeL Use; to receive and store rednndant motive power, 

and give it off again when the motive power falls below the 
average. 

b. Centrifugal hammer. One or more hammers are loosely jointed 

to a revolving boss, and strike rapid blows on an anvil fixed in the 
path of their circnmference. See No. 1916. 
0. PolTerifling machines. See Nos. 263, 264, 265. 

d. Speed governors. See Bcotion 41. 

e. Cream skimmers have a pan revolving horizontally in which Uie 

new milk is poured. The cream travels to the enter edge and 
runs over into a receiving trough. 
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L Centrifagal dryers. Manlove and Alliotf s, also BobinAon'a oon- 

tinuons feed ditto, aie ezamplea. 
g. Some forms of tnrbinQ, On the principle of Hero's Eilipile, 

No. 1696. 
h. Swings. Ronndaboats. TRriona toys. The Oyroscope and tops 

construoted on ite principle. 
L Joggling and other tricks performed with pivoted plates and 

other common articleB. 
J, Battle barrel, or reTolving dnun, for polishing small castings, 

&o., by oentrifugal motion and mntnal friotion, gimi'lnr to No. 262. 
fc. Variona maohlnga for grading wheat, grain, and seeda. 

See No. 475. 
L Centrifagal filter for engar; a modification of the oantrifngal 

drying machine. 
m. Centrifugal pumps are forms of fans or tnrbiueB (boo Section 90); 

Gwynne's, Sohiele's, Andrews', and others are examples. 



Section 16.— CLUTCHES. 

278. Oommon Jaw clutch sliding on a featlier key, the loose half 

being cast on the boss of a wheeL 

279. Two forms of jaws for ditto. 

280. Cone clutch. Screw gear should he nsed to operate this, as it is 

liable to " seize," and there is considerable end pieesnre on the 
shaft to be allowed for. 

281. Face (Motion clutch) with V grooves. See remarks to No. 380. 

282. Fliotion olntoh with three or more segments. See also Nos. S8 

and&9. 
288. Fin and hole clutch. The pin and holes can of course be made 

parallel to the shaft instead of radial. 
284. Cam clutch, nsed for dexter treadles, also for reciprocating motions 

driTing one way and numing loose the opposite way. See also 

Section 62, Nos. 1135, 1178, &o. 
286. Orank pin and arm driver. 

286. Piokerir^'fl self-sustaining clutch for hoists. The box A only 

is keyed to the shaft, and drives the chain wheel and sleeve B by 
jamming it with the flange of the ratchet-wheel sleeve C by the 
sliding action of the toothed faces formed at D on the disc and 
flange of the sleeve B, these teeth being of the ratchet form. 
Several other forms of this clutch are in use. Edwards', Stevens 
and Major's, and others may be conenlted. 

287. Disc faction clutch, with intermediate leather discs and screw 

clamping appliance, only the central disc is keyed to the shaft, 
the others mn loose. IVUther and Flatt's and Addyman's patent 
friction clntches are examples. 
Nnmerons forms of friction clntches are in use, modifications chiefly of 
Nos. 38, 69, and 282. See also Secdon 6. 
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Section 16.— COUPLINGS FOR SHAFTING. 

288. Ordinary flanged coaplli^, usually made so that the end (tf the 

ehaft forms a spigot joint with the opposite half of olntob. 

289, 290, 291. Sleeve ooapllngs. Bee also No. 1430 and Section 57. 

Bntler's patent friotional conpling, Kirkstoll Forge Co., Leeds, 
Seller's doable-cone vice ootipling, and others, aie sloero couplings. 

292. Angle coupling on Dr. Hooke's pn'nciple.i See also Hoe. 33, 34, 

293. Flexible angle conpling for light work. ' and 732. 

294. Flanged conplii^, with cross feather or key. This plan gives 

great torsional strength, eepeciaily if the conpling flanges are 
forged solid with the shafts. 



Section 17— CONNECTING RODS AND LINKS. 

295. Tamed and flnlsbed link without any adjustments ; ends may be 

solid, or forked as No. 297. 

296. Flat link of similar description, with raised bosses for &cing and 

wear. 

297. Adjustable link, with right and left band screw oonplii^. Lock 

nats may be added to prevent the conpling working back. 

298. Strap link, fitted with brasses, gibs and cotters, and distance bar. 

In this link the wear of brasses is all taken np one way by the gib 
and cotter ; therefore, if great accuracy in the distance apart of 
centres is necessary, gibs and cotters should be fitted at both sides 
of one pair of brasses, or No. 299 adopted. 

299. Turned link with adjustable end brasses. The forked end should 

be nsed where there is tbe greatest amount of wear. 

800. Wood oonneeting- or pump-rod with wrought-iron strap ends, 

fitted with brasses, gibs, and cotters. Much nsed on mining 

pumps. 
The shafts or rods are sometimes of cast iron of cross or T section, but 
txo usually of a circular or flat section and swelled in the middle, similar 
to No. 299. See Struts and Ties, Section 102. 

801. The most tisual form of ahiftli^ link fiw link-reversii^ gear, 

generally got up bright all over. 
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302. Similar link, bnt haniig the point of miBpension on a side pin, 
fixed by eMsrewB to the link, and raised &om it sofBoiently to allow 
tho sliding block and pin to pass nnder it 

SOS. Reversed carve link. 

304. Solid bar link, sometimes adopted for cheapnen and simplioitj, 

tho valve rod and eocentrio rods having of oonzse forked ends, 

305. Doable bar link. This ia also a simple and cheap constraotion ; 

Ihe bars are plain, the rod ends single, and the block turned large 
enongh to hare a recess on each side to fit the links. 

306. Strap head oonneotii^ rod end, with sqnare biasses, double 

gibs and cotter. 

807. Strap head oonneoting rod end, bnt with ronnded end and set 
screw fostening for cotter. 

803. Similar to the laat, bnt with screw cotter adjusting device for the 



SC9. Solid end rod. The braeaeB take ont sideways. 

SIO. Forked end rod. 

811. Strap end for heavy rods, having cotter for tightening the strap 
to the V'b in the rod end. The oil onp is often forged and tamed 
solid on the strap, as shown. 

312. Rod end with side strap. The brasses take out transversely by 

taking off the side strap. 

313. Solid end and donble set screw fastening for cotter. 

311 & 816. Solid ends for amoll roda. The brasses are nsnaUy 
secured by a set aorevr, 

316. Solid end, split with screw bolt dghteoing device ; may be hinged 
aa shown by dotted line. 
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817. Covered solid end for oiank pins, with sorew Bdjnstmente fbr 

braseea. 

818. Common forked rod end, with cap. 

319. Book bolt attachment for gndgeon; sometiiDee nsefnl where 

there ie thrust only oa the gudgeon. 

320. Double connecting rod, in which the rods form also difitoaoe 

rods and bolts for the heads, which are in halves and fitted with 
braBses of the ordinary type. 

521. Marine type of rod end, having solid end, square brasses and cap. 

522. Marine head, in which the brasses are extended to form the 

central block in halves, the rod end being of T shape and bolted 
throngh the brasses and cap. 
323 & 821. Plain Unks. 

There are inniuuerable varieties of the illostrated types of heads in nse, 
every eugiueet having Ills own design. 



Section 18.-0RANE8, TYPES OF. 

Onr object here is to indicate or anggest general design or arrangement 
only, from which a selection con be made to snit requirements. 

826. Is the common type of wharf crane with fixed post, the base 
plate being well bolted down to a solid mass of masonry. 

326. Is also a common type of wharf crane, bnt with the post 

revolving in a footstep and base plate; this gives a bettor base 
than No. 325. 

327. Has no post, bnt a revolving frame and base plate with front and 

back friction rollers, and a c^itre pin. 
828. Post and jib in one piece, nsnally of wrought iron. A balance 
weight is fixed at A to balance the overbangijig jib. 

329. Swii^ derrick crane, generally of wood. The jib tarns three- 

fourths of a circle, and the two guys are fixed at an ai^le of 90° 
apart, and well secnrod by anchoring or loadii^ often made with 
very long jib for builder's work 

330. Wharf crane, with centre tension holt instead of crane post. In 

this arrangement there is a vertical tension on the centre bolt and 
thrust on the foot of jib. 
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831. Worehoofle wall crane. 



332. Warehonse wall orane, with high jib-head. 

S8S. Whip crane, ohiefl; nsed in goods shods. The barrel is Bometimee 
worked \iy an endless haadrope as shows, and Bometimee by a 
second rope and dram with a hand crank as No. 1209. 



331. Portable hand crane, witb balance weigbt The balance weight 
can be shifted in or ont to balance the load. 

S3S. Foondiy crane, sometimes with kaTelling carriage on the jib, as 
No. 336. 



886, Swing bracket crane and trareller, nsnally formed of flat bars 
on edge ; used only for light loads, for smiths' shops, Sco, 

837. Wharf derrick to torn an entire circle, similar to No. 329, bat 
employed for heavy loads. 

388. Floatii^ derrick. 

889. Light. balance crane. 

840. TmsBed jib crane, with centre tension bolb 

34L Simple derrick and winch, with two gny lopee; for tempfoary 
purposes only, and may be easily shifted about, 

S42. Sheers and winch. 
313. Tripod and winch. 

814. Sheera with screw adjustment to back leg. This design is 
adopted for very heavy lifts, such as loading heavy maolunery, 
shipping masts, boilers, &c. 
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345. Fonr-gor derriok and winch, used for fixing oolnmna, baaes, 
masoniy, &o. 

846. Fixed post steam orane, for vhufs, piera, jettiee, h&rbour 

works, &c. 

847. Portable steam orane, very lai^y used on wharfs, pieia, &&, 

and eometimes fitted with tiaTelling gear ia addition to hoisting 
and Blowing motions. 

848. Wharf orane, with fixed engine, oentre bolt, and tniseed arohed jib. 

This is a vei; good type, aa the ground is kept clear for goods, 
£o„ and of course all motions, hoisting, lowering, and slewing are 
oontrolled from the orane above gronnd by hand levers. 

849. Hydraulic wharf orane, with fixed post The common type 

nniversally used in doaks, Aa., with the ordinaiy form of malta- 
plying hydraulic cylinder and chain gear ; the valve for controlling 
its movements is operated by hand levers extending up through 
slots in the floor ; tbe slewing is performed by a separate cylinder 
and chain gear, with a distinct controlling lever. See Sections 42 
and 88. 

360. Hydraollo short lift ram, centre orane, and traveller, 
employed ohiefly to raise the ingots ont of the casting pita of 
Bessemer ateel works. Tbe ram is of conrse subject to severe 
cross strains, and many designs provide an overhead guide or 
sapport for tbe ramhead. 

861. Automatic balance crane, portable or fixed ; the position of the 
fnlorom varies with the load. 

852. Steam multiplying cylinder orane, in which the ram is forced 
ont by steam preesnre, acting either directly or by an intervening 
body of water. 



853. Breakwater swing crane. 
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Sm. Orerhai^ing traTelUng crane, for use on breakwaters, &a. 

865. Overhead hydraulio traTelling goliath, to span a nulway; bas 

Blowing motion and a balanced jib. 

SG6. Single rail crane with top guide rail. 

397. Overhead traveller on gantry. 

368. GoUath. 

389. Steam overhead orEine, with carriage to span a railway. Largely 
naed on dock wharves, &o., as they give a high lift and do not 
eucnmber or enoroaoh on valoable quay Bpace. 

360. Hydraulic cylinder post crane; aometiineB adopted inetead of 

the type No. 349. 

361. Heavy hydraulic crane, with aoBpended cylinder; employed for 

work of the very hearieet olasB. 

S62. Ship's Davit. 

863. Balanced Jib post crane, no tie rod. The weight most be 
sufficiently heavy to balance the jib and load. 

364. Hydranllo strut Jib crane. The Iqad is raised by raising the jib. 

866. Override dock crane, for dischai^ing from ships into bargee. The 

OTerhang being very great in this demgn, it must be provided with 
a heavy frame or balance weight. 

366. Wt^on tip crane, for loading veesels. 

367. Doable sheave 4 to IpniehaeefbroianejiK See also Section 69. 



Section 19.— CONVEYING MESSAGES. 
ISessagee ean be conveyed by — 

1. Speaking tube ; for distances np to say 300 feet, £" to 1" 

bore tnbes. 
S. Telephone ; any distance. 
8. Telegraph ; any distance. 

4. By s^nals — (a) Wire or cord and bell; (b) sight signab, 

such as the Bemaphorcy lamps, helic^raph, flags, and other 
devices ; (c) by soand, quch as a bell, trompet, siren, whistle, 
&c. See Section 106. 

5. By pneumatic despatch : that is, by forcing a piston 

carriage containing the message or smtdl parcel throngh a 
tube by compressed air. 

6. Carrier pigeons. 

868. Signalling dials (md bevel gearing. 
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Section 20.— COMPENSATING AND BALANCE WEIGHTS. 

It is of tlie ntmoBt importanoe that eveij reTolving or reciprocating 
part of any machine shonld be aa nearly as posaible balanced, to obtain 
smootli numing with the least amonnt of wear. 

The following are types of the most important deviceB and their 
applicatioDfi : — 

369. BaUmced lever, having a. aliding cheeae or hall weight fixed with 
a Bet Bcrew. 

870. Balanced cage of hoist. It is asaal to over-haianee the cage to 
divide the work between the np and down jonmeys in hand-power 
lifts to aaaiat the load ; but in power and hydraulic lifts the cage 
is under-balanced so as to descend when empty. 

371. Eydraalio balance lift, in which the dead or constant load of 
cage and ram are nearly balanced by a loaded piston in a snpple- 
meutary cylinder ; to laise the loaded cage the pressure water is 
admitted to the upper side of this piston. Hany varieties of this 
type are in use ; see Elliogton's, Johnson's, Stoveos and Major's, 
Waygood's, and other patent lifts. 

872. Variable volnte compensating balance for revolving shatters, 

blinds, curtains, &c., to maintain an even balance in all positions. 
The weight chiun is aa thick as the coiling shutter on blind, bo 
that the acting radii of the ebatter and weight are always pro- 
portionaL 

873. Variable compenBating balance for hydraulic lift tame, to 

compenaato for loss of immersion of the ram as it ascends 
(Berly'a patent). See also Stevens & Major's patent, where bell- 
crank levers and weights are employed instead of loaded chains. 
Sec No. S83. 

874. Balanced fly-wheel. For balanced cranks, boo Nos. 172 & 173. 

376. Increasing balance by seotionB, lifted at intervals as the ohaia 
rises. 

876. Balanced riveting machine. See Tweddell's patents. 

877. Vaiiable lever balance. For balanced cranes, see Section 16. 

878. In deep lifts, to balance the weight of chain or rope, it ia made 

endless. 

879. Another method. The loose chain hong from cage is of the same 

weight per foot as ilie lifting chain. 

880. Balance weight on a screw arm for adjoBtment, eo^loyed on 

weighing machines. 
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881 & 882. Worthittgton's eompensatlng air cylinders, emploTsd 
on direot-Mstmg horizontal pnmpfl, working espanBively, in Uen of 
fly-wheel. The oBcUlating ot reiticBl cylinders ftre aii or spring 
pistons, absorbing power the £rst part of stroke and giving it ont 
during the latter part 

888. Variable balance weight by bent lever. 

881. Variable btilanoe weight hj double links and sliding joints. 

38fi. Dawson's compensating governor. See mechanical World, 
August 26th, 1888. 

886. Balanced doors; hinged vertically. 

887. Balanced saBhes, or vertioal sliding doors. 

S88. Method of balancing a bloom in charging or withdmwing frton 
a fomaoe, or any similar nse. 

389. Balance for link motion. 

S90. Weight to keep a oord or rope in tension. 

391. Mode of balancing two sliding doors so that th^ rise and fall 
at proportionate speeds. 

Hoisting and winding engines (see Xoa. 1222, 1223) are baUnoed by 
having an ascending and descending cage, and two ropes, one winding on 
as the other winds off the drmns. 

DonUe ct^ hoists similarly balance themselves. Heavy slide valves, 
and other reciprocating parts of steam engines, are balanced by small 
steam pistons. See Nos. 1651-166i. 

Foot treadles, when required to always stop at a point off the dead 
oentrs, have a balance weight fixed to fly-wheel, at right angles to the dead 

A water tank is often nsed to serve as a counterpoise, or balance, and 
may be made variable by varying the quantity of watra by a siphon or other 
device. 

For Balanced Valves, see Section 89. 



Section 21.— CIRCUUR AND RECIPROCATING MOTION. 

892. The ordinary type of piston-rod and crank motion as 
nniveraally used. 

393. Watt's substitute for the above, or " snn-ond-planet " gear. 

Note that the crank shaft revolves twice for each double stroke 
or revelation of the engine. The crank being a loose link only, 
the planet wheel does not revolve. 

394. Bpicycloidal parallel motion and crank. The pinion is one- 

half the diameter of the wheel on pitch line, and the connecting 
pin is fixed on the pitch line of pinion. 

806. Bemay's patent orauk motion ; radius of crank = stroke x '26. 
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596. Slot and OTank motion. Tbe pin nsnally nmH in a sliding block. 

597. Segment pinion and double rack motion. 

898. Back and pinion. Tke pinion ia sometimea mode bo m to be 

driven on one stroke and ran loose on the other, by a olatch or 

^ ratchet motion, snoh as Nob. 1136, 1178, or their equivalents. Seo 



399. Hydranllo mnltip^irlng gear. See also Sootion 42. 

400. Slotted croBBhead and disc crank. The pin nms in a sliding 

block in a groove in the covered crosehead. 

401. Stannah'B patent, works vertically; the fly-wheel oentro A 

oscillates on the end of a link B| allowing the crank pin to 
mn in a straight line. 

402. Screw and fly nnt. Hay be made to produce oontinnons rotary 

motiim by fitting the nnt with a clntch motion similar to 1136 ex 
1178, BO as to grip the wheel only on one stroke. 

408. Friction gear ; the pinion is driven by the reciprocating rod and 
niDS loose on the ont Btro^ the weighted levei with toiler giving 
friotional grip on the in stroke. 

404. Lever and roller crank pin. 

406. Treadle motion, with cord and sprii^. For oontinnona rotary 
motion the pinion mnst be fitted as described with No. 402. 

406. Ball and Bocket crank motion. The crank pin is always 

horizontal. 

407. Segment lever, wifli oord and pulley. 

408. Donble geared cranks, nsed for driving rotary blowers, &o. 

' 409. 3. Warwick's patent; oironlar motion oonverted into reoipro- 
oating by a diagonal sheave grooved as shown ; the crank arm 
centre is in line with the centre of the sheave, as shown in dotted 



410. Boiling Beotors, with thrust motion to crank pin. Used in 
Ontridge's box engine with donble pistons ; this gives a constant 
reotilineC^ thmst to the cxank pin at all points in the stroke, and 
no prat is ^^ tension. 
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411, Weight and mnltiplyii^ pulleys, need for clock motioiis, 

dtiring anj light machines, &c. 

412. Oscillating clutch arm and ring, silent feed motion. 

418. Slot and roller motion for crank. The crank pin has a friction 
roller, whidi mns in a ooTered slot in the oroBahead. 

411. Trammel gear; one rerolntion of the wheel to two doable etrokes 

of piahin. 
416. Segmental vanea (in a semicircular case), driTen hy a diso crank 

and pin, muning on the npper centre, giving motion by links to 

two arms fixed to the two vanes, which have independ^it motion. 

Used aa a pnmping or blowing machine. 

416. Cironlar into reciprocating motion by revolving arm A 

carrying the two pinions, the point at end of arm B describee a 
vertical line fbor times the length of arm B, the large wheel C is 
fixed, and motion is given to the arm B. May be used as a piaton 
rod and crank motion. 

417. Trammel gear; the slotted cross move^ in a right line. 

418. Slot link and treadle, driving the pinion on both strokes I^ 

friction on the inaide of link alternately at the upper and imder 
ddes. 

419. Chain and roller treadle motion. 

420. Beciprocatiug wheel and crank motion. 

421. Velocipede pattern foot treadle, 

422. Double crOBsheads, separated by distance rods so arranged as to 

allow the crank and connecting rod to work between them. See 
No. 681. 

423. Mangle rack and pinion reciprocating gear. The rack 

moves in a right line, the pinion woikmg ronnd it by moving up 
and down the slot at each end of the travel of the rack. 

424. Mode of connecting an oscillating lever by a sliding joint to 

any reciprocating part, snch as a steam hanun^ head, engine 
croBshead, &c. ' See Nos. 893, 894. 
426. Suspended treadle motion. 

426. Eccentric and sliding bush motion for a donble piston engine. 

427. Booking lever motion by gearing and a tied crank pin. The 

npper pinion drives the ctank disc on the middle centre at each 
revolution, of which the lever with the gearing attached osoillatee 
from Bide to side as shown. 
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428. Crank pin and slotted lever for giving a rariable speed to the 

ooimectiiig rod. See No. 1195. 

429. Side gudgeon erank motion. 

430. Bell crank and disc crank motion, the bell omik centre 

hftving horizoatal «£ well as vertical movement. 

431. Worm wheel and screw reciprocating motion b; means of 

a tied cnuik pin. TJaefnl for elow speeds. 

432. Treadle, cord and pulley crank motion. 

433. Circular into reciprocating motion, or vice verai. 

434. Another form of sun-and-planet gear. Tiie ring is stationary, 

and the bnsii on which the planet wheel revolves is slotted to fit 
tite ring ; the planet wheel is fixed to the connecting rod end. 

4S5. Bent shait and arm motion. 

436. Keciprooatlng motion by a retom thread aoiew aod lever. 
Bee also Seotious 62, 31, and 74. 

Section 22.— CONCENTRATED POWER. 

Mnltiplication of power t^ great rednotion of speed is acoomplisbed by the 
following devices, and varions obvions modifications of them. 
Ordinary methods comprise— Gearing (see Section 84), the screw 
or compound screws (see Section 78), and the wedge and lever 
(see Section 53). By differential sorews, Koe. 1379, 1380. 
,487. Compound lerer. 

438. Double toothed-cam and lever combination. 

439. Double lever and link motion, with increasing preseme. The 

strains are self-contained, and this plan is very suitable whore an 
increasing pressure is required. 

440. Lever and toggle motion (see Section 63). Many variations ate 

in nse for stone breakers, &c. See Section 18. 
Knapping toggle motion. See Nos. 269, 251, 

Section 23.— CONVEYING MOTION TO MOVABLE- PARTS 
OF MACHINERY. 

Motion may be conveyed to snch parts of a machine as require to be 
' movable, or to distinct machinery which has no fixed location, by 
the following means : — 

441. Is an endless rope or other round section belt, kept tight in 

any position in the plane of the driving pnlley by a weighted 
pnlley. In this plan the machine can be moved to any position in 
the plane of the driving pnlley, the weighted pulley ta^g np the 
slack of the belt. 

442. Flexible shaft for light driving. It admits of considerable 

floxore, and is useful for drilling and similar incidental driving 
purposes in difficult positions. 

443. Badlating arm and belt. The movable machine can be driven 

at any point in circumference of the circle described by the arm 

444. Similar plan, but driven by bevil gear instead of beli 

44fi. Bevil gear and feather shaft The movable machine having a 
travel in a straight line the lei^h of the shaft as well as a 
radiating motion. 
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iiG. Sorew and worm wheel gear, for the same purpose as 416. 

417. The driven wheel A has a limited travel up and down the slot, 

the idle wheel B being kept in gear hy the linTt saspension. 

418. Idle wheel and slot. A common device for changing direction or 

speed in driving gear 1^ connecting or disoouneoting it with inter- 
mediate gearing between a fixed driving and a driven shaft. 
449. Parallel motion radiating driving device, with a limited 
vertical travel and a radial motion. 

460. Motion by belt is conveyed to a driven shaft having a radial motion 

in a vertical plane. Used for light drilling, emery wheels, &o. 

461. Steam or hydraulic radiating arm and cylinder device. 
452. Central cylinder and radiating lever motion. 

463. Jointed radiating arms, with belt gear for conveying motion 
from a central spindle to one having a travel covering any point 
within a circle of the extreme radius of the jointed arms. 
Bee also Nos. 348, 349. 

Endive rubber or wire coil belts are nsed to give motion to 
machinee having some amonnt of freedom of movement as r^ards 
the fixed position of the driving pulley. 



Section 24.— CUTTING TOOLS. 

Besides the ordinary cutting tools in nse in the workshop, snoh as the 
ohisel, gonge, plane, saw, drawknife, soissota, shears, scythe, and 
others, and which do not properly belong to maidiine devices, 
there are others, some of them mere modifications of the ordinary 
tools that are sometimes needed in the design of machines, and are 
illustrated here. 

Other appliances are — Shears : Bee the ordinary shearing machtnes, book- 
binder's shears, No. i62, and other modifications. In some the 
shears are hinged at one end, in others the movable blade moves 
either with equal or unequal motion at either end by cam or 
crank motion (see 462). 

464. Pipe cutter, with V-edged cutting roller. SometimeB 3 cutting 
rollers are used. See No. 466. 

456. Cutting discB, used for paper, sheet metal, Ac. 

456. Slitting disCB, for cutting sheets into strips. 

457. Revolving cutter head, for moulding, tenoning, and numerons 

wood working uses. 
468. Hollow revolving cutter head, for rounding wood tods, broom 
handles, &o. See also No. 488. 

459. Reaping machine cutters. A series of scissor-shaped kniv^ 

one set fixed and the other reciprocating. 

460. Wire cutter discs, one fixed, the other attached to the hand lever, 

and having corresponding holes of various sizes in both discs. 

461. Chaff machine, with revolving shear blades. 
463. Ouillotine shears. 

463. Milling outtera. 

464. Tubular machine cutter for wood working; easily sharpened, 

and can be revolved to present fresh cutting edges to the work. 
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46S. Fret saw or jigger. 

166. Three-cntter tube sbean, with worm gear motion. 

Section 26.— CONDENSING AND COOLING APPLIANCES. 

Their nses geneToIl^ ore to oondeoBe ateun, to oool heated gases, air, or 
articles of food requiring a low tempeiatnre ; distilling, and oUier 
purposes. For oooUng purposes, compressed air maohmes are in 
most demand. The air is oomprcesed in a cylinder, then oooled to 
ordinary temperature again in a sorfaoe condenser, such as No. 
468, and then expanded into the cooling chamber, throngh a 
cylinder and piston, the e^Mnsiou redsoing its temporatnre nsoally 
to 10° or 20° below zero. Other cooling appliance ar« ammonia 
machines, fans, and blowers of all kinds, punkahs, or waving lans, 
freezing mixtiires, &o. 

467. Oravlty oondenBer. The pipe should be 34 feet high or more, 

in which case no air pump is required, as the condensed steam and 
air are discharged below. In place of the pipe on air pnmp and 
foot valve are required, and are commonly naed, as it is s^dom 
convenient to have a vertical pipe 34 feet long with a water snpply 
at the top. 

468. Surface condenBer, multltubulEur. The steam may be led into 

the tubes, and the water aronnd them, or vice vertA. 

469. Worm, or coil condenser, chiefly used for distilling. 

470. Still condenser for esBenoes, spirits, &a. 

471. Condensing chambers for gases, Ac. Horizontal or reriicaL 

472. WimBhurst's condenser, requires no air pnmp. The ezhanst: 

comes down the vertical pipe, meeting the injection water &om 
the side nozzle, causing sudden condensation and vacuum. The 
condensed water, &a., are blown out throngh the foot valves at 
each stroke. 

473. Another form of ejector condeuBer in which the steam and 

water form a vacuum in the nozzle, and the wal«r, &c., are dis- 
charged through a foot valve (not shown). 

474. Tray cooler, or eondenser; a series of water traya supplied from 

a tank above, i 

See Morton's ejector condenser, which requires no air pump ; Hayward's 
exhaust condenser, which employs the water in suction pipe of a 
pumping engine to condense the steam. Bee Meesrs. Tangya's liet., 
Water tube cooling coils are used for tuyeres and other hot surlaoes. 
Air-compressing and gas engine cylinders are water jacketed to 
carry off the heat of the compressed air or gas. Cooling by 
exposing a lai^ snr&ce to air is sometimes employed for exhaust 
steam on tram car engines &c., the apparatus consisting generally 
of numerous wrought-iron tubes or coils. 

Section 26.— CONCENTRATING AND SEPARATING. 

Sifting, riddling, and soreoning ore treated of under Section 72. For 
concentrating ores many methods are in use, of which the water 
processes are the most important. 

476. Circular revolving concentrating table. The lightest particlcB 

are diBcharged over the edge, and the heaviest remain in the centre. 

The ordinary magneting machine, for separating particles of iron or steel 

&om mixed borings, Ac, consists of a series of magnets drawn throngh the 
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material, and Uien throngli fixed brnelies, which brush off Uie iron poiiiclee 
adhering to the magnets. 

476. Separating dnst trom grain, &o^ by a onrrent of air driren 

thtongh the stream of material as it &1Ib &om hopper to hopper. 
See also Nob. 1268, 1270. 

477. Ore concentrator ; ooneistB of an endless rubber belt with flanges 

(see No. 1082), having a slow longitudinal motion, and a rapid 
ehoking motion, either sideways, as in the " Fme Tanner," or 
endwise, as in the " Embrey " oonoentrator ; a stream of water 
runs over the ore, the heavy particles settle on the belt, and the 
mnd is washed off. 

478. Jig for separating ores by motion of a piston in water, the, heavy 

parts settle to the bottom and the light parts are removed at the top. 
Filtration throngh various snbatances — ae sand, oharooal, calcined 

ores, &c., is employed to separate suspended matter from liquids. 
Separation by subsidence in a tank, similar to No. 1671, is 

employed for lime, &e. 
Ohomioal deposition and evaporatiou are necessary in many oases. 

Section 27.~CH0PP1NG, SLICING, AND MINCING. 

479. Has a disc cutter with radial knives and slots ; used for roots, &o. 

480. Disc ontter, with small knives wedged in separate holes, through 

which the cuttings escape in shreds. 

481. Revolving cutter rollers. 

482. Hand mincing compound knife. 

483. Spiral tapered revolving catter,in a conical case, having projecting 

knives on its interior. The type of the common mincing machine. 

484. Two or more rectangular cutters, with vertical reciprocating 

motion in a revolving pan for mincing. 

485. Single roUer revoMng cutter machine. 

486. Revolving spiral cutters, as used in the oommon lawn mower, in 

oonjuitction with a fixed straight knife or shear blade. 

487. Apple slicer and corer (cutter for). The apple is passed 

down through the cutter and divided into sectors and central 

cylindrical core. 

See also Section 24. ^—^^ 

Section 28.— CHUCKS,. GRIPS, AND HOLDERS. 

Common devices foe gripping articles comprise the ordinary vice, tonga, 
pincers, pliers, joiners' handsorew, cramp bench screw, parallel 
vice, instantaneous grip vice, Ac 

488. Hollow chuck, with radial knives, for rounding wood rods. See 

also No. 468. 

489. Barber's .patent grip for shanks of drills, brace bits, &e., having 

square taper shanks. 

490. Collar grip and bolt, or set screw. 

491. Cone and screw lever grip, with two or more jaws ; with two jaws 

only it serves as a small vice. 

492. Taper grip for vices. 

493. Tool box, for lathes, planing machines, &o., with central revolving 

tool post and set screw. 
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494 Tool box, with two tool stocks utd set sciews sliding in X grooves 
in the slide lest. 

496. Tool box, with ckmping urew and plate, which can be rerolTOd to 
any angle. 

496. A modification of 495, the tool being secured by geA screws in 

the damping plate 

497. Kail grip for holding a orane, oar, &o,, down to its railway. 

498. Oam-lever rail grip for safety geu on inclines ; this is nsnally 

thrown into action by a spring leleased by the breakage of the 
hauling rope. 

499. Cone centering grips for machine tools. 

500. Hinged clamp, with screw and nnt 
SOL Fitter's damp or cramp, 

602. V grip Tice for round rods and tubes. This is frequently mode 

with multiple V's to hold cylindrical artiolea each as drUlB, &o., 
and is a oonunon device for drill chucks. 

603. Lathe cenier, for ronnd rods, spindles, &c. 

604. Bench cramp; employed to bold down to the bench work operated 

upon ; the bench has a series of holes bored in it to reoeiYe the 
vertical leg of die oramp. 

606. Grip tongs, used for draw benches, &a., the bite of the jawa 
increasing with the strain on the chain, 

606. Split cone expanding chaok for rods, &o. ; the centre cone ig 

split into tliree or four parts, and the screwed ring or collet 
contracts the split cone upon any cylindrical article inserted in the 
central aperture. 

607. Le Coant's patent expanding mandril, with cone and threei 

eliding feathers which are fitted into dovetail grooves in the 
conical mandriL The travel of the feathers being limited, they 
are prorided with etepa to take varions aizes of holes. 

608. Bell chuck and set screws for lathes. 

609. Three Jaw grip, or stay bearing, naed as a steady for long shafts 

or spindles. 

610. Pipe tongs, self gripping ; there are several modifioationB in nee. 

611. Paper grip, used for holding eheets of paper ; reloaged by striking a 

stop A at any point in the travel of the n 
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612. Split bar grip, or tool holder. 

613. Eye-bolt tool holder. 

514. Hand pad for holding Eimall tools. 
616. Self- adjusting jaws for roimd artideB. 

616. Adjastabls gripping tongs for lifting heavy stoueB, boxes, &c. 
Bee also No. 761.. 

517. Bevolving tool post, or head, to csarry a Tariety of tools, each 

being required in use in a certain order, as in special repetition 
taming work, 

518. Double screw gripping tongs. 

See also No. 941, 012, 918, 917, 919, 923. 

The ordinary three or four-jaw ohnoke, wood chacbs with centre 

screw or fork, and numerons varieties of self-oenteriug ohDoks, 

are well hsown. Bee tool makers' lists. 
Spindle grips, Nos. 917, 918, 919. 
There are numerous forma of three and fonr-jaw chnoks, both with 

nniTCrsal or centering motions, and with independent jaws. See 

Horton's, Cnshman's, the Sweetland, Pratt and Whitney's, West- 

cott's and others, chiefly American. 
These are variona combinationB of the scroll (No. 1S84) and screw 

jaws, as in the ordinary dog chnck. See also Nos. 1378 and 

1381. 

Section 29.— CUSHIONING. 

For checking the impact of a blow, or more generally the momentum of a 
heavy moving part of a machine. The devices in nse comprise (a) 
springs, see Section 80 ; (b) air cylinder, see No. 1480 ; (c) pistons 
driven by elastic flnida, anch as ateam and air, can be oushioiied by 
imprisoniiig a portion of the flnid at each end of the cylinder ; 
(d) brakes of various kinds, see Section 5. 

619. Hydraulic cnshion. The descending ram, by its tapered end, 
closes gradually the discharge outlet for tlte water. 
Hydraulic buffer stops are constructed on this principle. 

520. Cn^ioning device, at the upper end of a steam-hammer cylinder. 

Shonld the piston pass the exhaust holes, the steam above is 
imprisoned, and oheoks the piston without shock. 

Section 30.— DRILLING, BORING, dbc. 

Besides the ordinary tools in use, as gimlets, bradawls, pin and brace bits, 
augers, &o., which do not need description, the following are 
noteworthy i — 

521. Is the ordinary V drill for metal work. 

522. Plat point, or "bottoming" drilL 

628 & 524. Conntersinking drills for metal 
525. Centre bit for wood. 

626. Twist bit for wood ; clears its own borings. There is a variety 

with rounded cutter edges. 

627, 528, & 629. Rook drills, or "jumpers." 
530. Earth borer, or mooring screw. 
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631. Twist drill for metal. 

£32 & 633. Coontersinklng drills for wood. 

684. Diamond drill for rook ; bores an annolar hole, the core of which 

breakfi ont at intorvalB. 
686 to 646. Well boring tools for different kinds of strata ; tools for 

raising broken rods, &a. 
646. Hollow boring cutter for cutting a shoulder on a central oore; 

dowelling bit. 



Sectional— DIFFERENTIAL GEAR. 

Devioes to utilise the difference of relooi^, or power, between two dietinot 
moring parte. 

647. Eqnatlonal box. Two drivers A, A', equally speeded in op|iosite 

directions, will drive the bevil gear at same Telocity without 
revolving the Bpur wLeel C' which is loose on the shaft ; bnt any 
alteration in the relative speeds of A and A', causes the bevU 
pinion to travel round, carrying the spur wheel C' at a speed equal 
to half the difference of the two velocities. This gear is nsed on 
traction engines to drive the swivelling wheels round ourves, where 
the proportionate velocities of the wheels will vary with the radins 
of the curve. In this application of the gear B is the driving 
shaft, and A and A' the swivelling wheels. 

648. Is a modification of 647. The pinion A may be controlled in 

speed by any hand cr automatic device, to vary the speed of the 
driven pinion B. The belt pulley carries round the bevil 
wheel D, driving B at a speed varying with the motion given to A. 

649. Two wheels (one of which has a different number of teeth to the 

other) gearing into one pinion ; nsed for counters and slow motions 
of all kinds. 

660. Is an application of Ho. 649 by internal or epicycloidal gear to 

palley blocks. Moore's patent (No. 1546) and Pickering's patent 
are examples. The arm shown is not required where two internal 
looie wheels are used with different numbers of teeth, and one 
pinion as in No. 1545, but if nsed is fixed to the pinion so that it 
is prevented fifom revolving, but retains its circular swaying motion; 
in ttiis case, one internal wheel is movable and die other fixed, the 
speed being equal to the difference in number of teeth of the loose 
wheel and pinion at each revolution of the eccentric shaft. 

661. Weston's differential pnlley block, consisting of a two-grooved 

pitched chain-sheave having different numbers of teeth, in com- 
bination with a return block and endless chain. 

662. Differential screws. These may he both of the same hand, or 

one right and one left-handed, and any fractional speed seonred by 
proportioning the pitobes. 
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fi58. Two-Bpeed gear, operated by a doable datoh, vhioh tlirowaeither 

pair into gear as reqaired. 
654. Stewarts' differential gear. Tm> crankB, one fixed to a sleeve 

and the other to a oentre shaft, are driven round at rarjing 

velooitiea by a slotted croflshead revolving with the driving Khaft, 

The two shafts are not in the same line. 
656. Dlfferenitial hydranlio aconmnlator. The effeotive area of the 

ram is tlie annnlar shoulder, or the difference between the areaa of 

the top and the bottom rama. 

666. Differential governing device. The motive power drives A 

which winds up the large wei^t ; &0 small weight tending to nm 
down, drives the fan regulator, and the two wei^ta are bo ai^asted 
that when the proper speed is attained, both weights are atationary; 
any change of speed canses them to ran np or down, so actnating 
the regulation by the bell crank lever and rod. 

667. Varying differential regulator. The upper roct A is oonneoted 

to the regulator valve or other device, and it is capable of receiving 
motion £rom either the piston, which acta against a spring, or 
&om the rod B attached to some positive reciprocating part, so 
that the nett movement of A is due to the difEerenoe of motion 
of B and the piston C. 
Pifierential Worm Gear, No. 1669. 



Section 32.— ENGINES (TYPES OF). 

Tin following slutchea are type drawings of the most important forms of 
Steam Engines in nee, and are intended to afford a choice of 
outline arrangements from which in any scheme under consideration 
a selection may be made as a basis, without referenoa to details. 

VERTICAL SNGIHXS. 
65S. Overhead cylinder engine. 

659. Overhead crank engine, 

660. Overhead crank engine, cylinder oscillating. 

661. Overhead cylinder engine, with oscillating oylindsr. 

662. Overhead tandem componnd 1 ~, . . 

engine. ^"* *^' ^^ '»™«> ^ 

„„_ _ ^ , , ,, , t reversed and the otank fixed 

663. Overhead double compound I oyerhead. 

engine. J 

664. Overhead one-crank compound oscillating engine, oylinderB 

at right angles and receiver between. 
666. Overhead double-crank compound oscillating engine, with 

receiver. 
666. Overhead orank componnd tandem oscillating engine. 
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567. Vertical engine, with top galdeB, double connecting rods, uid 
nndemeath orank shaft. 

$68. Vertieal tmnk engine. 

NoU that the trnnk pl&n is applicable to auj of the preceding 
emngementa, and is employed where & wry short engine is 
recinired. 

569. Vertical triple componnd enf[ine, singls scting cylinders. 
The high preeanie steam acts flnt on the nnder side of the small 
piston, is then expanded into the ^nimlar mider side of large piston, 
and finaUy expanded into the npper side of large piston. 

670. Vertical compOTind engine, with annnlar cylinder. The central 
cylinder is the high presBoie, and the anniJar cylinder the low 



IS7I. Vertical annnlar cylinder engine, with crank below. 

672. Vertical Blotted oroBshead engine. 

678. Standard vertical ei^ine; a type largely Tised and posaesaing 
many good points. 

671. Double cylinder ei^lne^ with T orameotiag rod. (Bemay's 
patent.) 



HORIZOXTFAL BHaZHS& 



676. Box bed engine, high [aessnre. ' 



676. Doable box bed engine, coupled 
end to end. 



677. Oedllating cylinder engine, 
with oroujiead guides. 



These can, of course, be 
dnplioatod side by sidei 
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681. Horiscmtal tandem compoimd engine. 

682. Oalloway'a obliqne oompoand engine. 

688. Doable cylinder oomponnd <y"g<"?, with zeoaiTer, onnks at 
right angles. 

681. Tnink bed engine. 

686. Doable piston engine. The pistons we sometimM eotiplod to 
tffo crank pins at right angles. 

Oondensers (see Section 25} ma; be driven (a) trom horisontal engines 
either direct by contiiiiiation of the piston rod, or (&) may be worked 
borizimtally below by a Tertioal rooking beam oonpled to the main oross- 
bead, or (e) worked rertioally below by a bell oiank coupled to the main 
Oioeahead, or (d) by a separate small steam aylinder working indepen- 
dently, or (e) t>y a connecting rod or gearing £ram the crank shaft. 

Var Jet CondenBers see Section 26. 



BEAM BHGXHBS, fto. 

686. Ordinary plUar and OTerhetwl beam engina 

687. Has extended beam and doable cylinders, either as a oompoanil 

engine or one cylinder may form a pnmp <a blast oylinder. In 
some designs the high and low preaanre cylinders are placed side 
by side and oonpled to the same end of the beam by a modified 
parallel motion. 

688. Side lever engine. 

689. Plan of beam engine, with oomponnd cylinders. 

690. Walldng beam engine. 

691. Diagonal engine. 

692. Three or foor cylinder blfih-epaed engine, with sisgle-aoting 

cylindeiB. 

695. Tertioal h^-speed single-acting engine, with one or more 
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Section 88.— ENGINES AND BOILERS COMBINED (see 
also Boilers, Sec. 6). 

VERTICAL ABBANOBMSNTS. 

694. In this engine the boiler forms the standard for support 
of engine parts, bat it is better to fix these on a vertical bed-plate 
bolted to the boiler, or as No. 695. 

596. Any type of vertleal engine and any type of vertical 
boiler can be oombined on this plan. 

696. TertiOEil boiler (any type) and horizontal engine (any type). 



696. Vertical holler, with cylinder Bimk in the centre of crown. 

699. Overhead crank engine and boiler, the latter fanning the base 
to wMoh the engine parts are fixed. 

HORIZONTAL ENQEHEB. 
eOO. Looo.-^pe seml-flzed horizontal engine. 

601. Loco.-type semi-fixed horizontal engine, with engine on top. 

When placed on wheels this type oonstitatea the well-known 
"Portable." 

602. Horizontal semi-flxed boiler, with dtcnlar shell and engine on 

top. (See No. 72.) 

608. Horizonbd semi-flxed boiler, with underneath fire-box. (See 
No. 71.) 



Section 34.— ELLIPTICAL MOTION. 

601. ElUpst^raph ; by gearing ; the beril wheel A is fixed, the other three 
reTolfing with the whole machine on the fixed central standard, 
tbe distance A' should eqnal the difierenoe between the major and 
minor axes of the ellipse. 

606, Performs the same operation in a similar way ; A is fixed ; B 
ifl same diameter as A ; and C = i diameter of A and B. 

606, Common tnonmel or ellipsograph. 

There are other forms of apparatus for drawing eUipsea merely 
(see Enighfs Dictionary of Mechanioa). See Trammel Gear, 
Sec 10. 

607 ic 608. Two fbrms of eUlpsographs or elliptioal cranks. 
Bee also No. 114. 
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Section 36.— ELASTIC WHEELS. 

Wheels vith rubber ^res are the common form. Wbeels with t, loose 
flftt tyre ontcdde a fixed tyre and with ^fions forms of springs 
inserted between the tyres. (See Springs, Section 80.) 

609. Bnxl^'s wheel, with spiing tyre and jointed qiokea. 

610. Wheel with double tyres and intermediate springs. 

611. Two plans of bent Bpoke, spring formation. 

612. Two plans of bent spoke, spring formation. 

618. Has an oater elastic ^re and an inner rigid ring, to which the 

tension or oompressioji springs are fixed. 
611 & 616. Sections of mbber tyres. 

Wheels are also mode witii mbber rings applied between the boss and 
shaft ao as to allow a limited amount of elaetioity between the wheel and 
axle. 



Section 36.— EXPANDING AND CONTRACTING DEVICES. 

Common expedients for these purposes are— jointed folding rods, as a car- 
penter's mle; the telescope tube; net Trork; diagonally croBSed 
and jointed bare; lattice work; springe (see Section 80); lazy 
tonga (So. 623). 

616. Telescopic ram hydraulic lift. (See also No. 1217.) Consisting 

of two or more rams sliding within each other. 

617. Parallel bar expanding grille, or gate. 

618. Parallel bar expanding grille, with l&zy tongs motion, each 

alternate bar has slotted holes as shown. 

619. Modification of 618. The nnmber of horizontal bars can be 

multiplied indefinitely. 

620. Venetian blind ; this method is used also for movable doors or 

partitions, sliding horizontally. 

621. Venetian blind, bnt without revolvii^ motion to the laths or sbtts. 

622. Perforated bar and hooked rod saspender. 

623. Lazy tongs expanding connecting ro± 

624. Fonr-golde expanding link device, for varying motion. 

625. Thorbum'8 tabe expander, operated by a central cone and 

ring of conical rollers. 

626. Gasometer. 

627. Timms' expanding borii^ tooL Operated by a central cone 

and three or more diagonal feathers, sliding in dovetail grooves in 

the central cone. 

Expanding Mandrel, Xo. 607, 

Expanding Ohncks, Hos. 489, 491, & 606. 
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626. Kzpandlng biuket, with ohuu oaineF snspondeis. 

629, Expanding socket, with elidiiig ring grip. 

630. Expanding grating, formed of bent steel laths on edge. 
681. Bridge or flap between oars, btTing buSbrs. 

632, Expanding core barrel, in three porta, expanded by a wedg& 
6S3. Expanding mandril or chnck. Sea also Section 28. 

Expansion Joint, Nos. 1076, 1077. 

E^anding Pipes, Na 1079. 



Section 37.— FASTENING WHEELS TO SHAFTS. 

Besides the ordinary plan of sbrinking them on while hot, the following 
are the chief derioes in nse : — 

634. Square shaft and single key. 

636. Square shaft and two keys at right angles ; two keys shonld 

always be used for a square shaft, unless it has been nutohined to 

fit to the hole. 

636. Round shaft and hollon key. 

637. Bound shaft and flat ey. 

638. Bound shaft and sunk key. 

689. Staked fastening, four keys, nsnally on flats cut on shaft, bnt 
better if sli^tly sank into shaft. 

640. Set screw. Cannot be depended on for any but light strains. 

641. Taper pin, 

642. Split pin ; always used where a pin, bolt, or centre is liable to work 

643. Cotter and slot. 

644. Screwed pin throngh shaft and boss of wheel. 

646. Octagonal shaft of cast iron, with four keys, or the four keys 
may be oast on shaft. 

646. Cotter or pin through '^de of shaft 

647. Large wheels are sometimes wedged with iron and wood wedges 

all ronnd on a square or octagonal shaft having feathers oast on it, 

648. Set screw, tapped half into shaft and half into wheel. 

649. Screwed shaft, nut and clamping plates; naed for emeiy 

wheels, grindsttoiee, oiroular saws, and milling cutters. 
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660. Screwed end and unt, tlie hole in vheel beii^ sqnwe, or round 

and fitted with key. 

661. Oib head taper key, 

662. Plain taper bey. 
668. Taper round pin. 
664, 666. Split pins (round). 

666. Cotter and Bplit pin. 

667. Cotter and nut 

668. DOTOtail taper key, er fixing for projection, cntter or bnokeL 

659. Self-locking pin ; cannot work oat. 

660. Split collar and ring fastening, sometimeB need instead of a 

nnt and Boreired end ; the inner ring is in halves. 

661. Piston rod fastening. 

662. Locking feather and wedge iitstening, for rollers, &o., prerenta 

end motion. 

668. Bailway ohair key. 



Section 38.— FRICTION GEAR. 

Tarions forma of &iation gearing are mnoh used, the ohief objection to 
this kind of gear being the exoese of preasnre on the bearings 
required to give soffioiffltt grip to drive the gear, 

664. The o<»ninon form of flat-faced fHction gear for hoistmg, 

purpOBOS, &0. See No. 1211. The required pressore is given by 
a weighted lever. 

665. Friction bevils, plain fooes, for governor driving, £o. 

666. Friction bevilB, the pinion being nauolly of hard leather; the 

preesnre may be appliwl in the direction of either of the arrows. 

667. Multiple V gear. A oommon mistake is to ran these too deep in 

gear ; the narrower the snr&ces in contact, sh(^ of the seising or, 
crushing point, the lees the power wasted in friction. 

668. A very small pinion of leather, wood, or rubber is frequently; 

driven by a large driving wheel for obtaiiiing hig^ speed wiUi 
steadiness, for driving dynamos, fans, &c. 

669. Disc wheel and rubber pinion, arranged to reverse motioD or 

vary speed. See No. 1696. The motion is revised by throwing 
either wheel into gear with the pinion, and the speed varied at wiU 
by raising or lowerii^ the pinion, used for screw presses. 



670. Wedge Motion gear. 
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671. Coupled bearings for friction gear, to allow of any leqnired 

prefianre or " Ute," the strainB being Belf-oontained. 

See also Ko. 787. 738. 1294. 

Section 39.— GUIDES, SLIDES, &o. 

PISTON-BOD GUIDES. 

672. Two bars and croBshead; these mnst be far enongli apart to 

allow for the angle of the ootmecting rod. 

673. Four bars, oroBBbead, and slide blocks ; the oonnecting rod 

working between the two pairs of guides. The bottom guides are 
often oast solid with the bedplate. 

674. Bar and slipper. 

676. Adjustable slipper; there are other ad jngtments for wear b; wedge 
pieces, H''>"i1a '' to No. 19. See also No. 21. 

A plain guide bush is sometimee nsed as No. 682, and a forked 
connecting rod with long fork coupled to the gudgeon or croeehead. 

676. Section of No. 673 and alternative orossbead for two 

roond bar guides. 

677. Slide bed and slipper. 

678. Section of trnnk guide, oast with engine bed and bored out 

679. Oscillating cylinder piston bead gnides. 

680. OsciUating fnlcnun in lieu of guides. 

681. Diagonal orossbead and guide bars, to allow the crank and 

connecting rod end to pass the guide bars. 

YALvs: ROD aumxs. 

682. 68S, 684, & 686. 

QUIDS BOLIii;Ra 

686 & 687. Guide rollers for lopee, &o. 

688 & 689. Guide rollers for bars of Tarions seoiioiifl. 

LIFT AND HOIST GUIDES. 

690. Cage guided by four comer posts. 

691 & 692. Cage runs on two vertical rails, and is steadied by a 
third guide. For large cages. Small cages only require gnides on 
one side, as 692. 
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693. Iron wire or rod gnldes, steained tight, are eometimes used, 
especially in mines, as guides for the cage ; two are used to gnide 
the cage and two for the halanoe weight. 

691. Planished round iron galdes, with half ronnd fixing brackets 
and mmters attached to cage ; these guides are equal to planed 
bars and much less costly ; two are nsnally sufficient for any cage. 

695. T L or U iron gnldes, for goods lifts. 

696. Wire rope guides, with separate pair of wood guides for balance 

weight. 

697. Intermediate goides for donble cage lifts ; for large cages extra 

guides at each side sbotdd be used. 

698. Sloping carriage guides. 

699. Vertical bracket cage guides. 

MACHINB GUIDE BEDS. 

700. Donble V bed, with set screw adjustments. 

701. Guide bed for planing machine, or any machine where the bed is 

not liable to lift in working. 

702. Round bar and flat gaide bed. 

703. Deep V guide ; much used for croBsheods, tool boxes, &c., requiring 

accurate movement. 

704. Lathe bed with square gaides and adjustments for wear. 

705. Planing machine, double V bed. 

706. CroBshead for two single bar guides, with renewable wearing strips 

and square gnide surfaces. 

707. Badial slide for tool box, usually of same section as No. 700. 

ROPE GUIDES. 

708. 709, & 710; in 709 the rope can be threaded without passing the end 
throi^h. 

Section 40.— GEARING, VARIOUS DEVICES IN (not 
otherwise classed). 

711. Conical rotatory gear. Applied to reaping machines. See also 

Pan Screen, Ne. 1264. 

712. Triai^iilar eccentric, used to obtain a pause of one-third reyo- 

lution at each end of the stroke. 

713. Face plate worm gear. 

711. Doable rack and pinion gear. 
716. Doable gear wheels. 
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716. Kooentrlo gearing; the wheel A being fixed on a (trank pin in the 
driving whed B, drives Uie dotted gear at a speed proportionate 
to tlie diameters of the wheels A and the diiyen wheel 

717 ft 718. Forms of epioyolic or planet gear. Beveral modes of 
driving these may be employed by fixing one <v other of the 
three wheels, the other two reTolving. See Bifferential Gear, 
I Section 81. 

719. Multiple trammel gear. The pinion is half the diameter of the 

wheel, and mahes two revolutions to one of the wheel. 

720. Trammel orank gear; the crank revolves once to two double 

strokes of the rod. 

721. Enight'B noiseless gearing, for two shafts running in opposite 

directions. Each shaft has two equal cranks at right angles, which 
are coupled by links to rocking arms, which are also coupled in pairs. 

722. Eooentrio variable speed toothed gear. 

723. Scroll bevll gear. 

724. Segment reTersing gear, to obtain two speeds in portions of one 

revolution, and in opposite direotions. See Beversing Gear, 
Section 74. 

726. Snail wheel, or scroll ratchet. 

726. Combined spur and bevil wheeL 

727. Doable screw gear, for steering gear, &e. 

728. Angnlar ball-Jointed orank motion. 

729. Crank gearing between two shafts mnning in the same direction. 

See No. 187. The cranks should be similar to Nob. 174 or 176. 

730. Snail worm gear. 

731. Diagonal engine or pump, with bevil gear revolving motion and 

three op more cylinders. 

732. Angle coupling on Dr. Hooke's principle. See No. 292. 

733. Worm and crown gear. Used in chafF machines ; useful to obtain 

a slow fbed on two shafts in opposite directions. 
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781. Ball wheel, with limited angular traTene gearing into one or two 

piniou. 
7S5. Scroll and rack. 
786. Variable speed gear, from an elliptloal or other irregnlar-flhaped 

driving wheel, oambined with a tied idle intermediate wheeL 

737. Spring friction grip wheels. 

738. Intermittent reverBihle feed motion. The pinion is of leather, 

and drivel the segment till it nuu oat of geai ; when the machine is levareed it 
traveU an equal diatanoe the oppodte naj. 

Section 41.— GOVERNING AND REGUUTINQ SPEED, 
POWER, Ac. 

739. Ib a device for varying the opening of a main valve 

(oonneol«d to tod A) by the preaaure on the small piaton, which movea itogainit 
the tension of a spring. 

740. 741, 742, & 743. Types of oentriftigal govemora, of which 

nomeronB varieties are in ose. 

Pumping enginn may be goverasd by oUowiug the pieMore of water in the riaiag main 
to accumulate in a stand pipe or equivalent device until it stops the en|{ine by ezceea of 
pre«aure. To preieut snch an engine Tunning away a catch is used, kept open by the 
pressme of water ; when the presauie falls below a certain point the catch is releaaed and 
closes the throttle Talve. 

Sleam tauina ma* alBO be safeguarded in the same way by a catch which is released 
and closes the throttle valve when the governor becomes fully eipAnded. 

744. Sorew and nut device, to control the travel of Kay machine, 

such as a lift, by reveising the belt or tbjowing out a mtch after any epecifled 
camber of revolutions, the travel being adjusted by the stop nuts. 

745. The cataract is one of the oldeet governing devioes. It consists 

essentially of a veceel which is filled with water by one stroke of the engine, and 
empties itself through aa adjustable orifira daring the return stroke, the valve 
motion being prevented from reversing tUl the water is all disobarged. 

746. Gas engine governor. Sod A has a reciprocating motion from 

the engine, and the spur on lever B strikes the end of the gas valve slide when 
brought in line with it by the motion of the governor, thos supplying gas only 
when the governor falls to a certain poinL 

Differential Oovemor. See Nob. 666 and 667. 

Section 42.— HYDRAULIC MULTiPLYINQ GEAR. 

747. Ib the ordinary "chain and sheave" multiplying gear, 

unequally geared, thus — 

Ram end. Cylinder end. 

With 1 sheare .. 1 sheave .. it is geared 3 to 1. 
„ 2 „ .. 2 „ .. „ B to 1. 

„ 3 „ ..3 „ .. „ 7tol;&o. 

748. Is the same plan, bnt eqaally geared — 

Ram end. Cylinder end. 

With 1 sheave .. Mosheavee .. it is geared 3 to 1. 
„ 2 „ ..1 sheave .. „ 4 to 1. 

„ 3 „ .. 2 „ „ 6 to 1 ; Ac 

749. An arrangement of the sheaves suitable for vertical working, 

geared 8 to 1. 
760. An arrangement of the sheaves Boitahle tar vertical working, 
but geared 6 to 1. 
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761. An arrangement of the Bheaves snitable for vertioal working 

but geared 4 to 1. 

762. Stevens and Major's patent for horizontal working, Tlie 

angle of the chain helps to aapport the weight of the lam. 

763. Modification of 752, sometimes nsed, and snitable for both 

horizontal and vertical positions, with any required mnltiplioatioa 
<^ speed. 

761. Kack gear ; short stroke piston cylinder plan. 

766. Double rope vertical ram gear. 

766. Arrangement with the sheaves all at head of t^liiider. 

For Telesoopio Hydraolio Lift, see Noa 1217 & 616. 
Hydraulic Bnlanoe gear, Nob. 371, 373. 



Section 43.— HOOKS, SWIVELS, 4c. 

For Obains and Links, see Section IL 

767. Double or match hook. 

768. Split link, gee also the common Key Bing. 

769. Self-lockii^ hook, with inclined shoulder and pin. 

760. The common "Lewis." 

761. Self-gripping claw grab. See also 616, 605. 

762. Orab bucket, on same principle. 

763. 764, & 766. Double S Unks. 

766. Hook with rope grip. 

767. Snap hook. 

768. Snap link. 

769. Slip hook for a monkey or pile engine ; a rope is attached to the 

eye in end of lever which polls the loop link away from &e bottom 
link to which the " monkey " ia suspended, allowing it to &11. 
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770. Antomatic slip liook; slips the T end of the "monk^" 

curved arms strikmg the aides of a fixed stop hde, 

771. Draw bar hook, self-looking. 

772. Fixed bar hook, with snap. 

773. SUp hook. 

771. Hook, with monsing ring ; slip hook. 

77fi. Crane hook, with swivel. 

776. Double swivel links, inserted in a chain to take out the tv 

777. Triangular link, to attach two ohaisa to one. 

778. Safety link. Has a flat oo link to slip in notch of hook. 

779. B Unk. 

780. Split link. 

781. Bolt Bhackle. 

782. Donble link and bolt connection for (ndinar; ohain. 

783. Pin Bhackle. 



Section 44.— INDICATING SPEEDS, Ac. 

784 & 7SG, Hand ^rtable) indicator, to indicate speed of rerolntion 
of a shaft, do., by simple wheel work and dial plate. 

786. QoTemor gauge, indicates the speed hjr the angle of the balls 

moving a £nger on a vertical scale. 

787. Steam engine indicator, of which there are many varieties. 

Haonaught's, Bichaids', Darke's, Kraft's, Casartetli's, &c., are 
examples, in which a small steam piston operates a marking point 
by the varying preeeore of steam acting against a spring ; the 
paper is nsnally coiled on a cylinder having a reciprocatiiig 
motion by a string from the engine. 

788. Uorin's dynamometer. GonsiBts of two belt pnlleys connected 

by a spring; one receives the strain of driving helt, and tbe other 
transmits it, the spring indicating the tension on the belts. 

789. Begnier's dynamometer indicates the tension on the connections 

by oontrac^cn of the spring operating a dial plate. 

790. Boordon tnbs pressure indicator. The tube is of flat section, 

and its carved portion expands with the pressure, operating a finger 
on the dial by rackwork. 
79L Worm gear and dial to register the nnmher of revolutions. See 
No. 1559. 

Other forms of pressare gauges are — 1st. The mercurial gange, in 
which the pressure is indicated by the height of a column of 
meranry in a glass tabe. 2nd. llie water gange, in which a 
l ' 'cAvboi of water replaces the mercury. 3rd. The spring halasce 
' '"'(s^^. 1729). See also Nob. 1780, 1728. 
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792 & 793. Winding engiasB are provided with indicatoTB on the prin- 
ciple of No. 714. The travelling nat baa a pointer whose position 
on a vertical graduated scale shows the position of the cage in tho 

TOt. 

Vertical scale indicators are also emplojed to show the level of 
water in tanks, Teservoirs, &o. See No. 1730. 

Water tube iudicBtors are employed to show the level of water in 
boilers, &o., as also gange cocks fixed at variona heights in the 
boiler. 



Section 45.— JETS, NOZZLES, AND INJECTORS. 

794. Straight jet, for long difitanoes. 

795. Short jet 

796. Rose jet, for spreading. 

797. Fan jet, or spreadeo^. 

798. Blast tayere. 

- 799. Smith's tayere and vrater bosh. 

800. Jet aspirator, for indnoing a mixed onrrent of air and water or 

steam. 

801. Steam jet pomp ; the steam enters by the central jet and oanges a 

vacnnm, into which the water rises by the branch pipe. 

802. Insufflator for steam and air blast; need also as a petroleom 

injector, &a. 
803 & 805. Spray jets; the liqnid rises by gravity at the small vertical 

nozzles, and is driven in a spray or mist 1^ a cross blast of air 

from the horizontal jetB. 
804. Injector. The varieties of this contrivonoe are too nnmerons to 

specify. 8ee Graham's, GiSbrd's, Hall's, Hancock's, and others in 

common nse. 

806. Plain or spreading jet. The eight vanes con be pushed into the 

jet of water to cnt it np by moving the sliding ring. 

807. Ventilating jet or aspirator, with several lateral openings for 

inducing a current. 
Jet condensers. See Section 25. 



Section 46.— JOURNALS. BEARINGS, PIVOTS, &o. 

See also Section 70. 
803. Plain or solid pedestal. 

809. Half bearing, sometimes used without a cotter. 

810. Half bushed bearing, having a half brass on the lower aide only. 

811. Chambered long bearing. 

812. The ordinary donble brassed pedestal or plnmmer block ; 

sometimes made witli the cap and joint of brasses at on angle of 
45° when the shaft is subject to horizontal thrust. Nnmerons 
modifications of this bearing exist. 

813. Slot bearing for rising and felling spindle. 
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814 & 816. End thnut bearings. 

816. Sliding bearing with Tertical or horisontal tntveiBe. 

817. Doable V bearing to acoommodate difiereut sizes of shafts. 

818. VerUcal shaft footstep. 

819. Vertical pivot 

820. K)riBOntal pivot and set screw ; the aorew shonld have a lock nnt 

to prerent it being worked backby the motion of the spindle. 

821. Conical neck, nsnally with steel bush. 

822. Spherical footatep, to allow the shaft to swa; ont'of the per- 

pendicular. 

823. Horizontal bearing, allowing the shaft to nm out of line. 

824. Balanced bearing, to bear the weight of a light shaft, and placed 

between the fixed bearings. 

825. Self-adjusting bearing for line shafts, with ball and socket 



6. Ball and socket bearing for vertical spindle, allowing con- 

siderable yariatioii &om a right line. 

7. Horizontal throst bearing, with moltiple flanges and double 

brasses, each capable of separate adjustment ; used for screw shafla 
in steam-Bhips. 

8. A form of pedestal, with the cap prorided with end j<%glee to 
' prerent looseness. 

9. Tmnnion bearing, for oscillating cylindeie, ko. The steam is 

conveyed through tile bearing, which has a atiifBng box and gland 
to prevent leakage. 

D &, 832. Swinging support for a shaft, having a sliding bevil gear 

or other motion npon it which has to pass the swinging support; 

used for lathe sliding gear, overhead travellers, dw. 
1. Ball and socket centre for car bogies, &c 
3. Pedestal with side adjustment for the brasses by taper keys 

and screw adjiistmentB. 

Bearings numing nnder water are generally lined with strips of 
lignom ritce and reqnire no lubricant. 

So-called self-lnbricator bearings are in use, lined with strips of 
patent oomposition metaL 
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B84. Centre bearing, vith ajmnlar grip, f<^ a beav; centre piece or or ' 
bogie. 

888. Centre bearing with allomnce for eome unoiint of oscillatioii. 
Conpled bearings. No. 671. 



Section 47.— PLATE WORK. 

886. Single riveted lap Joint 

887. Double riveted lap joint 

888. Single riveted butt Joint 
8Sd. Doable batt Joint 

840. T-iron butt Joint 

841, 642, 848, & 844. Angle or edge seams. 
846. Transverse tubular seam. 

646, 847, & 848. Beduoing ring seamsL 

B49, 860, 661, & 8G2. Bottom eeams roimd witor apaoea, fiie-boxes, &a. 

868. Expansion boop jokit in boiler flnei, &o. 

864 & 666. Fire-box stajrs. 

866. Qnfiset stay for flat ends. 

Flat bar, tabe, and ronnd iron ataji an also mnoli ncwd to stay flat 
Bar&cee in boilers and tanks. 

In bonsdiold boilers it ia nsnal to weld all tbe seams, tbus avoiding 
L iron and otber riveted work. See Xos. 69 to 96. 

Fine tnbes in boilers are stayed also by croas tnbes inserted at 
interrala, snob as Galloway's patent oonieat oroea tabes. 
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857 dk 858. Corer plates to oarr; tenaild etniiu orer joints in plates, 
L irons, &o. 

86d, 860, 861, 862, k 863. Varloos forms of joints employed in plate 
iron stmotTirea, boxee, tanJu^ Ac, not aabjeot to maoli strain. 
868 is a dovetailed joint. 

864. T or L Iron atrut end joint 

866. JniLCtion of flat tiar and diagonal T or L ircm. 

866. OnBwt plate joint for diagonal ties and atrats. 

867. Mode of jointing boiler plate oomers by tapering the comets of 

the plates. 

868. Anottier form of angle joint 



Section 48.— LEVERS. 

Leren are of three orders (see Section 63). The fnlcnun or rocking 
centre may be at either end or at some intermediate point. In 
practice the folcra are nanally ahafta or pins (aee Sections 76 
and 77), and the folloiring are the typical forma in oae. 

869, 870, 871, & 872. Elevation and plana of plEua levera, with 
end boBHes for rod attachments. 

873. Plan of plain lever, with forked end. 

871 & 876. Bell crank levers, with plain or fbrked ends. 

876. T or doable cranked lever.- 

877. Forked end, off-set 

878. Fish bellied leTer of the 2nd order. 

879. Balance weight lever. 
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880. Hand lever, with lonnd handle 

881. Hand lever, with flkt handle. 

883. Another form of round handle Bometimos used, 
888. Crank handle. 

884. Starting lever, with spring catch. 

885. Another pattern of ditto. 

886. Similar lever, with side or orani handles. 

887. Foot lever. 

888. Foot treadle ftame. 

889. Wrist plate or T lever. 

890. Hand lever, adj^'^^'''^ ^ ^ length hj means of a slot and looking 

bolt. For this pm^ose a plain round rod passed through a eentral 
socket and fixed at any radial length by a set screw, is often nsed ; 
or the hand rod may be cranked i» Xo. 1784. 

891. Double hand lever. 

892. Lever, formed of two wrongbt iron or steel plates and distance 

pieces. 
803 k 894. Rocking levera, with sliding swivel joints. 
896. Forked lever, to span a oentral bearing. 

896. Hand lever, simple pattern; wrench or spanner. 

897. Headed lever, for valTO rod and other movements. See Kos. 149 

to 162. 

See also Section 97. 



Section 49.— LOCKING DEVICES. 
898. Common sliding bolt. 
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899. Oommon latch. 

;dOO. 0am lootdng bolt; hxAa the bolt whaa mthor in or ont, «> that it 
OKU oalj bo morod b; the own spindle, 

: 901. Crank morement looking bolt^ Bimilw to the last. 

902. Bolt of oommon look. 

908. DIbo and [^ 

904. Bide pawl. 

906. Looking pawL 

For Pawl and Batohet Qeai see Beotion 62. 

906. Spring eatoh, withronud^dwhiohBlipspaBttheaooketifBiifBaiant 

fotoe i§ applied, naed for Bving doora, fta 

907. Another form, beviUed on one aide. ' 

908. Hook latoh. 

909 & 910. Hasp and staple. 

911. Crossbar and hooka. 

912. Hand set sorew. 

' 918. Dk^ oatoh for tnnitaUes Att. 
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914. Toraing or twisting bolt 

916. Bopa or rod stopper, with com Isrer grip. See No. 17. 

916. Chain Btopb 

917 ft 918. Spindle grips, to look » lUding m lerolTing spiikUe in a 
bearing or bush. 

919. Olomp and screw. 

920. Sliding Bhait locking pin; tued for htfae Iieadstook bask-^aBr 

Bhafts, &0. 

921. IiSTer looking hook ; the Iotot is hinged so thst it can be slipped 

OTer the hook. 

923. Bow catch for Udlee, ekips, Ae. 

928. Segment-slot aikd bolt fixing foi swiTeUing base. 

921. Pin look for torntable or din. 

926. T catch. 

92s. Boiler and incline slot for looking e rod or rope. 

927. Bevolving bnsh lock for catoh rod ; the catoh rod can only slip 

through the bosh when tiie latter is in one position (see plan view). 

928. Wire fenoii^ notches in L or u iron. 

929. Trap door automatic catch. 

930. Screw and bridle saapeo^n, for blast pipes, && 
981. Drop loop fostenii^ for a door. 

932. Spring stad lock. 
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933. Disc and radial slot ; tbe rod can bo slipped oat sideffays wheo 
the disc is tDTned ao u to bring the dots together. 

934 Badlal blnged lavar and orown ratchet. 

989. Looktag bar to fix a lerei in saj poBition. 

936. Pawl for looking eliding Bhaft, naed for winohes, Ac, haTing 
double and single pnrohase gear or shifting cintohea. 

987. Fastening eye bolt for a hinged cover; the bolt is also hinged, 

and can be tnrned down oat of the way. See also No. 1930. 

988. Crank arm devioe, to lock a -nlre or lerer in two positions. See 

also No. 16. 

939. Otin, breech-loading, sliding cylindrical Uook looked by totaing 
the arm into a notch. 

910. Door foatenlng staple and cotter. 

941. Common cotter. 

942. Half nnt looking and unlocking de'vioa, used for lathe 

leading Borews; the half nats are moved simnltaneonsly in opposite 
diieotiouB by cams on the lever spindle. 

943. Swinging oatoh to seonre end of a drop bar. 

944. Tool post, to swivel and look in any position. See also No. 493. 

946. Locking aorew, to lock the hand wheel and spnr pinion to the 
shaft when reqniied to be driven by it. 

See also Look Nuts. The oonuuoa varieties of lever looks with 

stepped key- wards. 
Bee No. 1728. 



Section 60.~HtNQE8 AND JOINTS. 

946. The common donble-leaf hinge. 

947. Rising hinge, to cause the door to lift slightly as it opens, it will 

then close of iteelf without a spring, 

948. Cap and ball hinge. 
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919 ft 9fi0. Pintle hli^B. 

951 & 962. Parchment or leatliar hinging for wood moTementa. 

958. Dovetail Joint, used on iron bedBteada, &o. ; the circular dovetail 
is slightly tapered and fitted tight. 

964. Hinge for a door, required to lay flat against the wall at either 
side when open. 

956. Hinge pin for rooking lerers on a knife edg& 

966. Door ipring hinge, to return the door alvays to Its central 

position ; the oams press against a roller attached to the spiings. 

967. Another method, with tension springs. 

968. Booking bearing or knife edge, used for weighing maohines, &o. 

969. Ennokle Joint, haired t<^;ether; the bolt seonres the two parts 

together. 

960. Door spring hinge with open springs and toggle movement. 

961. Gate hinges, with double pintle at bottom to oanse the gate to 

return to the central position without springB. 

963. Ziink hinge, for a grid or trap door, to allow it to lie flat when 



963. Bayonet Joint. A common device. 

964. Double soarfed and Joggled joint, for pomp, rods, &c, with 

fbrrules and keys to tighten ap. 

966. Unlvereal joint. See Dr. Hooke's Joint, Noe. 38 and 34. 
966. Enackle jointed levers. 
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967. The common male and female or nippla and socket rod 

joint 

968. Multiple hinges, witli one centre lM>lt, for long or heavy doora. 

969. Scarfed rod or bar joint. 

970. Another form of hinge, to eS^ the buii« objeot as No. 964. 

See also Swivel Joints, Nob. 893 and 891. Seotions 49, 4, and 48. 



Section 61.— LUBRICATORS. 

X do not Ttropoaa to attempt to illastnte the vast tribe of " greaserB " of 
bU kinds. The; wonld easily fill a moderate rolnme, but scaroe^ 
lepay the reader for pernaaL I sliall oontent mjself here aa elso- 
where by indioating the types of most interest and impoitanoe to 
the machine dranghtsman. 

Besides the simple cnp or enlarged oil hole, oil box, and grease cap, ttw 
following are tiio meet commonly employed : — 

971; Oil pan for gearing, worms, wheels, &o. 

972. BevolTtng wire Inbrloator ; carries a drop <rf oil on to the shaft 

at each revelation. 

973. Roller and pan labrlcator. Oon be employed also for gmn, 

paste, paint, &o. 
ffji. Soiew ram Inbiicator, to force Inbrioant into a t^llndw or pipe 
against pressnre, with non-retam valve. 

975. Telescopic tnbe lubricating device, for reciprooating or 

revolving joints, snob as crank pins. 

976. Another tabnlar devloe for crank pins; a hollow cup on end of 

a tube stands opposite the centre of uie shaft, and can bo fed with 
oQ while revolving, the oil mnning down the tnbe daring the lower 
half revolntion. 

977. Stanffer's lubricator for thick oil, which is forced in by screwing 

down the cap. 

978. Shaft bearing lubricator by the capillary action <^ pieces of 

cane, the lower ends of wbicb dip into the oil cistern. 

979. Endless string lubricator. 

980. Single cock lubricator, with screwed cap for' filling. 

981. Doable cock labrlcator. 

982. HoUovr plug cock. 

The last three are used to feed oil against steam pressnie, 

983. Lieuvain's needle labrlcator. A loose wire (one end of whioh 

tonohes tbe revolving sbaft and the other is in the oil] ; keeps the 
oil flowing as long as the shaft is rnnning. 

984. The pressure of steam enters the cnp above the oil, 

whioh is fed through an adjoEtable small valve at bottom. 
986. Plunger or ram and cylinder lubricator, with ratchet feed 
worked &om some reciprocating part of engine. 
Lnbricating ca inking rollers to evenly, cover a flat sarfaoe are 

placed at an angle of about 10° to tbe direction of motion of the 

Borface to be lubricated or inked. 
Lai^ engines ore fitted with an oil reservoir, and pipes are led to 

aU joints, bearings, &o., with small cocks for regulation. 
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Section 62.— LEVELLING AND PLUMBING. 

The oommon spirit level and plnmbline are ordinarily employed, as alao 

the Bnrreyor's teleeoope and spirit level or " Dumpy." 
9S6. Gravitation leveL 

987. Plnmbline and square. 

988. Water tube level ; the tnbe may be carried m long distance and 

ronnd oomers, &o., in any direction belotr the water level. 

989. Spirit level plumbing square. 



Section 53.— MECHANICAL POWERS. APPLIANCES TO 
VARY POWER AND SPEED. 

990. Itever of the let order % 

991. Lever of the 2nd order > See Applications, Section 48. 

992. Lever of the 3rd order ^ 
993. 

994. Ketom block; power multiplied 2 to 1. 

995. Two doable sheave blocks; power multiplied 4 to 1. 

996. Foot single blocks ; power same as 'So. 995. 

997. Three return blocks ; power multiplied 8 to 1. 

See Applications, Section 42. 
The inclined plane ia simply a modificatioii of the force of gravity, 

which acta vertically. 
The wedge. See Section 37. 
The screw is simply a cironlar inclined plane, Bee Section 78. 

Bee also Gearing, Sections 40 and 84. 

Section 64.— MIXING AND INGORPORATINQ. 

998. Kneading mill, with spiral vanes. 

999. Png mill, with radial spiral paddles revolving inside a conical case. 
1000. Fug mill, with spiral paddles. 

1001. 

1002. Egg beater or mixing machine. Two sets of open radial 

frames revolve in opposite diiectiosB, the frames being shaped to 
pass throngh each other, and are driven by mitre gear driving a 
shaft and sleeve. 

1003. Diagonal mixing barrel, with revolving and fixed vanes. 

1004. Conical mixing barrel of similar constmotion. 

1005. Diagonal mixing pan, used for confectionery, Sm. 



,CAX>glc 



TWE ENaiNEEleS SKSTOR-BOOK. 




124 ^^^ BNantEEsrs sketob-book. 

1006. Mixer, with two pain of «rmB rtimiitig in opposite directions. 

Bee OtoBS sectioiL 

1007. A modlflcaUon of the last ; the centres of the arms being above 

one another so that the anna paea each other in leTolving. 

1008. Horizontal table mixing machine. The stuff works its way 

firom the centre to the edge of the table b; oentrifogal fonse. 
See also Xo. 60. Anderson's patent employs this plan to con- 

tinnotisly distribnte ptui^dng matenal thiongh water with 

which the reTolying drnm is choiged. 
See Section 13. Ornshing, grinding, &o. 



Section 66.— PARALLEL MOTIONS. 

Purpose : to maintain reotilineat motion of a rod or eqaivalent detail 
coupled to a lever without employing guide ban. 

1009. Watt's parallel motion for a beam engine. 

1010. Back and segment motion. 

1011. Epicyeloidal parallel motion. The pinion is one-half the 

diameter of the wheel at the pitch lines, and the gudgeon is fixed 
upon the pitch line of the pinion. 

1012. Feanoellter's parallel motion. A is a fixed oentre; B (for 

parallel motion) must be one-half way to C ; power ia applied to 
C ; D parallel centre gndgeon. 
1018. Beam, with rocking fulcrum. A A are equal, as also B B. 

lOli. Single radios bar and link; the radius bar to be same length 
as the half beam and the link hinged on ite centre. 

1016. All the radios bars to be of same length as the half beam. 

1016. Two eqoal radios bars connected by a link, the main gudgeon 

in its centre. 

1017. Beam of the 2nd order with rocking fulcrum, A and A being 

equal. 

1018. Sector and rack motion. 

See also No. 71A. 



Section 66.— PUMPING AND RAISING WATER. 

Some of the most primitive methods are still in use, and may possibly still 
be found of sernce in portienlar oasee. 

1019. Scoop wheel. 

1020. Dipping trot^h. 

1021. Endless chain of bocketa 

1022. Archimedean screw ; a spiral pipe aerres the same purpose as 
' ■ ' " 'ricucase. 



the worm revolring in a cylindrica 
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1023. Chain pomp, freqneoUj naed atilL Tbe lower length of pipe 

sbould be bored to fit tbe baokets od obain ; tbe reat of the pipe 
may be a little larger in dismeter and not bored. 

1024. Lifting wheel for raising water. 

The foUowing four examples UB macHnee fur raising water to any height by 
emploTiDg a fall of water of comparative low presanre : — 

1026. Hydraulic nun. A stream of water rons down tbe inoline pipe 
and flows away at the baU valve ; when its speed reaches a certain 
point it suddenly clcuee the boll valve, and the shock opens 
tiie delivery valve, water flows into the air Teasel till the power 
of the stream is checked, when the delivery valve olos^ the 
ball drops, and the action is repeated. 

1026. The Roblnet, Diiect-action water pressure self-acting pump; 

performs the same work as the hydraulic ram, that is by nsing a 
low fall and large quantity of water it raises a amallei quantity 
to a greater height, the low-pteBsnre water acting on tne la^e 
double-acting piston. The T^ve is reversed by tbe motion ot the 
engine. 

1027. Hydraulic pomping engine. A modification of tbe Bobinet 

A is the driving cylinder, B the pnmp. The main slide valve is 
worked by two pistons, and the pressure water distributed by an 
anziliary four-way cock or small tdide valve, connected to a stop 
rod from the main orosahead. See also No. 1741. See Seo. 93. 

1028. Water wheel and pmnp. 

1029. Single-acting bucket or saction pnmp. 

1030. Single-acting ram force pump. Sometimes an open top 

cyliader and piston are used instead of a ram, as No. 1029. 

1031. Double-acting ram and piston pmnp. Forces on both 

strokes ; sucks only on the np stroke. 
1033. Double-acting plonger or ram pnmp, externally packed ; a 
favourite arrangement. 

1033. Double-acting piston pnmp, four valves. This is of oonise a 

type of a very great variety of pumps. 

1034. Donble-aotion piston pomp, without valves. The piston has 

an oscillating or radial motion (see plan), as well as an np and 
down motion, so that tbe two ports are alternately open to the 
npper and under side of piston by tbe small passages A A. The 
required motion can be obtained from No. 406, cruik motion. 

1036. Bope pnmp. A simple endless soft or porous rope absorla water 
at its lower part (immersed), which water is pressed out of it 
between the rollers at top. 

1036. Apparatus to supply air to air TesselB. The main pnmp at 
every stroke draws a small quantity of water from the small air 
vessel A, and on the return stroke forces an equal qnantity of air 
from the amoller to the larger vessel B- C is a double air valve. 

1037 Combined backet and plunger pump draws on the up stroke 
only, but delivers on both strokes. 

1038. Air pnmp, with foot and head valves. 

1089. Hand or power pmnp. Con be thrown into action from tbe 
crank shaft by listening the set screw, or may be worked 
independently by the hand lever. 

1040. " Worthlngton " pattern of plunger pmnp, double aodni^ 
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1011. Double barrel pump, with bucket pistoiB. The water passeB 

both pistoiiB, which are fitted with Talves opening opposite ways. 
1043. Oecillating sector or quadnat pomp, with one rane or piston. 

1043, Doable qnadrant pninp. The two Tanes are worked by links 

from a single orank. 

1044. OBcillating pumpj with two radial Tuies keyed to a central 

rooking ^iaft. 
1046. Hollow plug ; oil or water feeder. 

1046. Doable ram pump. 

Biaisg mains in mines and wells have bem ased as ilie main 

pnmp rods in some instanoefl. 
In pnmping np to a tank or reeerroir from which a down service 

pipe is taken, the pump can be arranged to deliver into this 

pipe at its nearest convenient point, instead of having a second 

pipe from the pnmp to the tai^ 

1047. Sohmid's trunk cyL hydraulic pmupiug engine ntiliees a 

low-pressure supply to force from the annnlar side of the piston a 

high-pressure service. 
Bee also rotary engines and pnmps, Seotion 76. 
Pnmping engines, Section 61. 

Section 67.— PIPES AND CONVEVORS. ' 

Plain tnbing may be either of iron, btasa, zino, lead, tin plate, sheet iron, 
papier m&oh^, indiambber, guttapercha, leather, cotton, or canvas. 

Flexible sorts of the last five materials named are strengthened when 
required by spiral wire, either inside or ontside or imbedded in 
the material ; also, in the case of rubber, by canvas insertion ; or 
by being payed witli yam or wire, either wound or plaited round 
the exterior. 

CAST IRON FIFES. 

1048 to 1058. Show aections and elevations of forms of flanges 
employed. 1063 has a small V space, in which is inserted a 
ring of guttapercha cord or soft lead. Used for heavy pressures. 

1064. Socket and spigot pipes. 

The ordinary earthenware socket drain pipes, flue pipes, &o., 
are examples. 

1056. Socket and spigot pipes, with tapered, bored, and turned joint. 
1066. Cup and ball joint for uneven ground, &.o. 

1057, Wrought Iron pipes, with cast iron flanges. 
1068. Diagonal universal joint See No. 1078. 

1059. Swivelling joint. Coupling quickly opened or closed, ftoed with 

rubber or leather. 

1060. Bayonet joint, for hydrants, &o. See No. 963. 

WROnOHT IRON FIFES. 

1061. Sheet iron flue pipes. 

1062. Wrought iron pipe and screwed couplings. 

1063. Wrought iron flange coupling. 

1064. Reducing socket or coupling. 
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1065 & 1066. ElbowB. 

1067. Bend. 

1068. Internal coupling for haodiailiiig, Sea. 

1069. Patent lap-folded pipe. 

1070. Long screw, coupling and back nnt, for making tho laat 

joint in a eeries of pipes when the hut piece cannot be soreved 

into both joints. 
1071 to 1073. Screwed unions. The nnt may be as No. 1072 or 1073. 

See also Section 78. 
1074 & 1075. Unions with right and left-hand threads. 

1076. Expansion Joint plain. 

1077. Expansion joint with gland and safety bolt to prevent the joint 

blowing out. 

A bent U-shaped tnheof copper is somedmes need u an ezpansian 
piece in a line of hot piping. 

1078. Boyle's patent diagoi^ TmlTeraal joint, by swivelling the 

Agonal joint the pipes c&n be set at any angle &om 0° to 90° to 
each other. 

1079. Expanding pipes with stofSng boxes at each joint, used for con- 

veying water, steam, or sir to a movable engine or machine. 

CONVEYORS. 

1080 ft 1081. Wood troughs sometimes lined with metal. 
For conveying materials other than liquids, snoh as sand, coal, grain, &o., 
the following contTivauces are used : — 
Endless bands of canvas, rubber, leather, &o., sometimes with 

flanges like 1082. 
Sloping wooden tnbes or shoots. 
1082. Sectional conveyor, endless, carried round pulleys lite 
Ho. 1083. 

1085. Creeper, on endlras chain of boards or bnohets sliding along a 

fixed wood troDgh. See Ewort's patent detachable drive chain, 

which is fitted with special links for attachment of boards or 

buckets. 
1081. Worm and trough, similar in principle to an archimedoan screw. 

See No. 1022. 

Elevators for vertical or sloping conveyance nanally consist of 
an endless band of some flexible material or chain with a 
nnmber of tin or metal buckets attached at regular intervals 
(as No. 1086) like a creeper, No. 1083, bat working in an 
enclosed tube. 

Pneumatic tnbes. See Section 19. Yalves for do., No. 1638, 

1086. Is an improved form of worm having no centre shaft. 

" Patent Anti-Friction Conveyor." 
1086. Elevator, or band and buckets, may be run in any position. 
1087 & 1088. Endless web and roller devices for conveying sheets 

of paper, for printing or folding. 

See also Baising and Lowering, Section 69. 
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Section 68.— PACKINGS, JOINTS, STUFFING BOXES, &c. 

PISTONS. 

1089. Ftston with Jnn^ ring; the pocking is sometimeB cast iron, 

Bteel, brow, or phospbot bronze rings, or even hemp or asbeatos. 

1090. Small pistons have geoenJly two rings of steel or brua spmng 

into tbe grooveB. 

1091. Donbld-aoting hydraulic piston for eold water ; if single 

acting, one leather only is required ; for hoi water, rings ue gene- 
rally employed. 

1092. Indiambber rolling ring packing, nsed on Eennedy's patent 

piston water meters. 

1093. Piston, with jnnk ring for fibrous packing. 

Nmneroos patenta are in use for springs of Tarioos kinds applied 
to piston rings. See Section 80. 

STUFFINa BOXKS, ftc. 
1091, 1095, 1096, & 1097. Sections and plans of gland stuffing 
bozes. 

1098. Leather packing ring or collar, nsed generally for higher 

pressures np to 3 or 4 tons per sqnare inch. 

1099. Staffing box for hydraolio rams, np to pressures of aboat 

1000 lbs. per sqnare iocii, with special liord packing. 

1100 & 1101. When the wear on an hydraulic leather is con- 
siderable a gaard-ring should be added, as shown here. 

1102. Stannah's patent stuffing box ; the packing is ti^fened by a 
set screw. 

1103 & 1104. Bam leathers, with gUnd to &cilitate renewing. 

1106. Grooved steam packing. It is etii that the steam will not 
readily pass a seriee of grooTes round a piston rod. 

1106. Useftil form of gland for a screwed spindle, the tliread being out 

in the outer oap. 

1107. V-ring piston packing rings. The inner spring ring presses 

the outer rings out against the cylinder. 

1108. " Bottle " gland to oover a reciprocating rod end. 

1109. Gland with oil space to keep the rod lubricated. 

1110. Water lute or seal for gas holders, &o. 

1111. Grooved Joint for packing round coders, &a. 
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1112. ludlambber sheet Joint for the tubes of condensers, th« robber 
being pressed Around the tube joints by a plate witli piojoctlDg 
rings. See Plate, page 139. 

1118. V-ring metalllo gland packing. Bee Plate, page 189. 

Joints of plane surfaces are usually made nith red-lead for steam 
and water ; asbestos, millboatd, and sometimes rabber iusertioD, 
tape, paper, or wire gauze for steam, water, air, &o. 



Section 69.— PROPULSION. 

(See also SeotioDS 60, and 12.) 
On land, vehiolea, ftc, maj be propelled b7: 

a. Any engine haraig oontained in itself its source of power ; snoh as 

a steam engine, oompressed-sir engine, eleotrio motor, Ac. 

b. Any fixed source of power, the moving vehicle being oonneoted 

to it by: 1, a rope or chain; 2, a tabe; 8, an eleotrio wire 
or otiier eleotrio conneotioii. 
0. By gravitation down an inclined or vertical road. See Section 69. 

d. By wind power, using sails or windmill. See Seotiim 96, 

e. Animal power. 

On water, vessels are propelled byi 

a. Wind. 

b. Steam or other heat engine> 
o. Wave motion. 

d. Natnral currents, tides. 

e. Animal power. 

In air, balloons have been propelled by: 

a. Wind. 

b. Some kind of engine power. 
p. Hand power. 

Bnt the two latter sources must be at present eonaidered almost 
impractioable. 
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MEANS EMPLOYED FOR FBOPULSIOH. 
On land: 

a. Steam or other engine and boiler on the moTing vehiole. 

b. A reservoir of oompTessed air or gas, driving an engine on the 

vehicle. 

o. An electric battery or acouanlator, driving an engine on the 
vehicle. 

d. Rope railway : the rope may be driven by aaj kind of engine. 

e. EndleSB rope transmigBion. See Section 66. 

f. Inclined or vertical hoists. See Seotion 69. 

g. Ice vessela, or yacbte, propelled by ^nd and sails, windmills, Ac. 

See Section 95. 

h. VelooipedeBofallhinds.htuulpowerliftaandhoiBte. See Section 69. 

On water, vessels are propelled by: 

a. Sails. 

b. Steamships, by screw, paddlo-wheel, stem wheel, vrater jet, and 

steam jet 

c. Wave engine. 

d. Baizes and rafts usually employ tidal motion only, 

e. Rowing boats, &o., hand power paddle and screw boats, horse 

towage. 



In air, balloons are propelled by : 

a. Wind, acting on tho inflated balloon, or on an nmbrella-shaped or 

other sail ; also on the under side of inclined planes of large area. 

b. Balloons of elongated form have been propelled by on engine placed 

in the car, driving either a large screw propeller or wings. 

O. Varions attempts have been made to work flying machines (generally 
having some form of wings) by the power of a man's hands and 
feet, with very little success. 
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Section 60.— MOTIVE POWER. 

It is usomed that ell physioal energy is derived more or lees direotly from 
the fiim, whose rays oombine : 1, heat ; 3, light ; 8, aotiiuo or 
ohemical power. 

Heat may be obtained: 

a. By direct use of the Bon's rays. 

b. From any oombnstible materiaL 
O. From chemical reaotion. 

Light does not separately develop power. 

OhemlcEtl reaotions are employed to develop heat, oombnstion, oon- 
traction, or expansion, aa means of developing power. 

Tiata the fbr^oing elementary phymoal aonroes the following are the 
practical sonroes of onr power for meohanioal purposes. 
Electrioal power. 
Magnetic power. 
Tidal motion. 
Falling water. 
Deeoending weights. 
Wave motion. 
Wind. 

Expanmon of air or other gaaes. 
Steam. 
Explosives. 
Fuels, hydrooarboDB, Sm. 

Tbeie are employed in piodndng power by the following apparatus or 
motors : — 

Slectrlo motors driven &om a dynamo, battery, or aoonmnlator. 
U^nstio power oannot be employed oontinnonBly as a motor, 
as it gives oat only as mnoh as it receives. 

Tidal motion can be ntilised to drive any kind of wheel, see Water 
Wheels, Section 90. It can also be stored in a reserroir, driving 
a water engine as it flows in and out on the flood and ebb ; or a 
floating venel may, by its rise and &I1, oommnnicate motion to 
machines. 
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Falling water ; for maohines employed (o utilise, aes Water 
Wheels, Section 90; Tarbinea, Watei^pressure Ihgiuea, &c.. 



DeBOendlng weights mnBt first of conrss be raiseil, abBorbing 
as much power in raising as they give oat in falling, neglecting 
friction. Clockwork ; water ; or oconpression of a spring (see 
Section 80); mnltiplying pulleys (see Section 42), are the 
apparatus employed to utilise tbis form of energy. 

Wave motion ia too nnoertain and erratic to be a practicable 
source of power. Bocking air-compressing chambers, rocking 
pnmps, &c., have obtained some small measure of success. 

Wind, windmills. See Section 95. 

Szpansion of air and gases. Ascending currents of hot air 
&om a fire are need to drive a light screw motor, fan, &c. Hot- 
air engines, see Byder's patent and nnmerons others, which 
depend apon alternate expansion and contraction of air by 
beating and cooling. Air compressed in sn accnmulator or 
reservoir is employed to give motion to mnltiplying pulleys or 
an air engine. 

Expansion of liqnlds, other than water (by heat), into the 
gaseous form. Engines in whicih the fuel is burnt nnder pressure 
and the total products of combustion employed (with or without 
steam) to drive a motor. 

Steam is in reality one of the last-mentioned soorces of power ; 
it is employed by direct presenre on a piston or ram (see Section 
32) ; or to produce direct rotary motion (see Section 75) ; also in 
the jet pump. No. 801; or injector (see Section 45); or by 
direct pressure on a body of water contained in a closed vessel, 
as in the pnlsometer, steam accumulator, &c, 

EzploBlveB are substances which, by application of flame, heat, 
percussion, &o,, suddenly assume the gaseous form, thus in- 
creasing their bnlk many hundred times, usually in a small 
fraction of a second of time. A second class comprise explosive 
mixtures of gases, such as hydrogen, and oxygen, carburetted 
hydrogen, and air. Some attempts have been made to employ 
explosive substances Ut drive engines in various ways, but with 
no permanent success. The second class of explosive mixtures 
of gases are largely employed in the gas engine, petroleum 
engine, and their varieties. 

Fuels, hydrocarbons, Sea., are employed to evaporate water 
into steam ; to expand air or other gases, or convert liquids into 
gases ; and aUo by vaporisation to supply gas for use in some 
forms of gas engine. 



^yGoOglc 



138 THS ENOXNEE^S SKETCS-BOOK. 

Section 61.-PUMP1NG ENGINES, TYPES OF. 

VEKTICAL ENGINES. 

1114. Vertical direct-acting, with either ram pump, ram and pieton 

pomp, or piston onlf. See Section fiS. 

1115. Slot and crank motion, a vtuiety of the laet named. Of conrae 

any other kind df crank driving can be employed. See Section 10. 
The &ame standaids are frequently nsed aa air yessels or Talve 
oheets. 

1116. Direct-acting .ram pump, vith fly-wheel worked o£F orosshead 

1117. Dlreot-acUng, with yoke oroBahead; much need in the northern 

oonntiea. The Btandarde form air voeeelB and valve boxes, and 
they are made both of the piston and ram types. 

1118. Three-cylinder, with yoke crosBhead. Either tiie centre cylinder 

or the two side ones oan be ased aa the steam motor cylinders, or 
the pomps. 

HORIZONTAL ENQINES. 

1119. The ordinary direct-acting engine, with either steam-moved 

or tappet valves, see Tangye's "Special," the " Ooalbrookdale," 
and others, in which the slide valve is operated by pistons 
controlled by auxiliary tappet valves on the same principle as 
So. 1606. 

1120. Pirect-acting, with (wosshead and guide bars between the cylinders, 

1121. Two modiitcations of No. 1120. 

1123. DiTeot.aoting, with rooking lever valve motion; see the " Worth- 
ington " and other " Dnplex " pnmps, in which two engines are 
combined so that one works the valve of the other. 

1122, 1121, & 1125. Other forms of direct.acting engines. 

1126. Horizontal compomid direct-acting. The high - pressure 
cylinder, low-pressure ditto, and receiver are side by f^ide, and 
the air pnmpand main pump in line with the steam cylinders. 



THE EXOISSEKS SKETCE-BOOZ. 139 




i^fel^ -S 



,....(^)glc 



140 TSE ENQimiEB'8 SKETCS-BOOK. 

1127. Horizontal pumping engine, with yoked orosBheade and crank 
in centre. 

II28 A 1129, Horizontal oompoond lever en^ea 
1130. Davey's patent vertical componnd beam mining pomp. 
The Comieh beam patnping engine is too well known to need 

iUostration. 
In mining pnmpB the pnmp rod has ocoaeionaUj been made of 
iron pipe and employed as the rising main. 
1181. Geared pumpix^ ex^lne, vrith steam t^linder and pnmp dde 
hy side ; the speed of the steam piston is reduced on the pomp by 
spur gearing. 



Section 62.— PAWL AND RATCHET MOTIONS. 
INTERMITTENT MOTION. 
1133. The common ratchet-wheel and pawl, or detent. 

1133. Ditto, with oompoiind pawls to check angular motion less than the 

pitob of the teeth. 

1134. Lockii^ pawl, 
1136. Stmt-aotion pawL 

1136. Indiambber ball pawl ; sometimes a solid rolltir is snbstitnted 

for the indiambber ball. 

1137. Beverae ratchets, for oontiiinons feed from an oscillating arm, 

1138. Ball and socket ratchet, will work at an angle. 

1139. Fawl, used with ordinary spar teeth, and sometimes made reversilde 

(see dotted lines), to drive the opposite way, 

1 140. Ratchet bosses. 

1141. Silent pawl ; the pawl is lifted out of gear while reversing by 

the motion of the tog^e joint and lever. 

1142. Crovm ratchet and pawl. 

1148. Application of No. 1136 as a silent feed motion. 

1144. Click and detent conttnaons feed motion. 

1146. Hare's foot ratchet motion with detent 

1146. Silent feed. The jaw grips the rim of wheel when moving in 

one direction and nms loose tbe other way. 

1147. Reciprocating into intermittent rotary moticoL 
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II48. Reclprocatii^ circular motion into mtennittent oircalar ditto, 
Euser'B patent. 

1119. Continaoas circular motion into intermittent ditto, Kaiser's 
patent. The wheel A is looked by the ring C while the finger B 
is out of gear, the ring then passing between the teeth of A. 

1150. Cam-ring intermittent feed motion. 

1151. Modification of the last named; in both the wbeel is locked 

during the dead movement of the oam by the flange pactsiitg 
between the teeth. 

1152. Slot wheel and pin gear. 

1153. Segment-wheel intermittent feed motion ; locked during the 

dead movement of driving wheeL 

1154. The pawl is lifted out of gear at each rerolntion of the pin 

wheel A and the ratchet moved one or more teeth, 

1155. Doable pawls and links for continnous feed motion. 

1156. The cam A is eccentric to the wheel B, and slips out of gear at 

any required point while the driving wheel makes a partial 
revolntiou. 



1158. Rocking lever and double pawls for raising a rack. 

1159. Internal pawls, dropping into gear by gravitation. 

1160. The pawl is liited out of gear by the act of putting the handle 

on the square end of shaft, the handle having a boss shaped so ae 
to lift the pawl. 

1161. Star wheel and fixed pawl for conveying intermittent motion 

to screw on revolving diso ; used for bonng-bars, slide rests, &o, 

1162. Fendnlmn and ratchet escapement. 

1163. Cylinder escapement 

1154. Fendnlmn and doable ratchet wheel escapement. 

1165. Enlai^ed plan of cylinder escapement. 

1166. Lever escapement, 

1167. Double pawl and pin wheel escapement. 

1168. Three-leg pendolnm escapement, 

1169. Self-snstainlng ratchet motion. FuUing the cord A throws Uie 

C'l ont of gear by the straightening of tlie cord fbrdng back the 
t pawl lever. 

1170. Verge escapement. 

' 1171. Intermittent circalar motion by revolvii^ pawl and detmi 
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1172. Spanner ratcliet; « simple spanner haTing a pin near one ood of 
one of the jaws which slips into the teeth of the raohet wheeL 

1175. V pawl ; opeiatee by wedging itself between the V flanges. 
1171. Gravity pawls and ratchet wheel. 

1176. Batohet wheel, osed to govern the atriklng gear of a clock. 

1176. The pawl is hinged to the jointed end of the lever, and is 

pnlled out of gear h; the retnm movement of the rod — silent feed. 

1177. Pawl and rack. 

1178. Boiler and inclined Begmental recess for silent feed motion. 

1179. Gripping pawls and ring for silent feed motion. 

SnaU ratchet, No. 726. 



Section 63.— PRE88INQ. 

The ardimtry Screw press and Hydranlio press are well-known machines. 

1180. Back and screw press. 

1181. Power press or stamp, with doable orank movement worked 

from below. 

1182. Dick's anti-Mction press, with rolling contacts throughout 

1183. Hydranlic press, with dies for lead pipe making ; a similar press 

is used for making earthenware drain and flue pipes, the material 
being forced out of an annular orifice. 

1181. Wedge press. 

1185, Ster-hydranlic press; a strand or rope is wound upon a barrel 

inside the oflindoiithns displacing the water and raising the ram. 

1186, Screw fly preaa. 

1187, Combined screw and hydrattllc press. The screw is worked 

down by hand nntil the pressure becomes too great for hand power, 
whon the pressing is finished by the hydranlio nun. 
IISS. Bevolving dies. 

1189. The "Boomer" double-screw toggle press, with increasing 

pressure as the press follower descends. 

1190. Revolving toggle press, with similar capabilities bnt mote 

restricted movement. 
1101. Sector and link press for increasing pressure. 
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1192. Press dies, vith Bidding pUte for diBobatging. 

1193. Screw and to^e press; a modification <^ No. 1189. 

1191 Doable ram hydraolio press for tvo preesoreB ; the small mn 
is employed to give tlie first preasim, fbe large ram then fimalies 
tlie proBsiitg. 
Bee bIbo Section 18. 

Section 64.— POWER AND SPEED, CONTRIVANCES 
TO VARY. 

(See Hechanioal PoweiB, Section 6S.) 



Section 66.— QUICK RETURN MOTIONS. 

Employed for maoliinefi having a alow movement one way, and a qnioker 
return movement. 

1195. Slot lever and crank motion; gives a varying speed, qnicbeBt 

vbeu the crank pin is at tlie bottom centre, and slovest when at 
the top, witb a sligbt pause at each end of stroke. 

1196. Whitworth's motion. The pin A in the wheel B travels eocen- 

tricallj in the crank disc, which is eccentric to the fixed boss on 
which the driving wheel B mns, so that the radius of the driving 
motion of the pin varies as it revolves and it travels up and 
down the slot in the disc. 

1197. By two belts, one open and one orossed, and driving dmms of 

difEbrent diameters. 

1198. By two belts, one open and one crossed, but driven by the same 

dnun. The middle pulley is loose, the left band pnlley is &st to 
the spur wheel, and the right band pnlley to the Bpnr pinion. 
Segment gear, gearing alternately with the internal ring and the 
central pinion. See No. 724. 
See Section 74. 



Section 66.— ROPE GEARING. 

1199. V-grooved pnlley rim for round rope. 

1200. Multiple pnlley rim, used for rope driving in mills, See. 
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1201. Single V-grooved pulley for hand ropes. 

1202. Pulley for wire rope tranamiagion, with wood bedding in the 

groo™. 

1203. 1204, & 1205. Clip pulleys, which grip the rope by its own 

tension. 

Ordinary round grooved pulley. See Seotioii 71, No. 1241. 

Bope grip pulley, with ennge to wedge the rope and prevent 
slipping. See Seotion 71, No. 1242. 

Fit head sheave. Used for qniok mnning wire ropes. The 
boBS is osnally split to allow of expansion in coding, and the 
arms are of wrought iron. See Section 71, No. 1248. 

1206. Bope driving. 

1207. Bope driving, with tightening pulley and wei^^t 

1208. Bope grip pulleys, for driving a vertical rope, the large pulley 

has a V groove into which the rope is pressed by the small pulley, 

1209. Jigger hoisting rope gear, need for whip cranes, Sm., instead of 

spur gearing. 
Wire rope transmission. Endless wire ropes of small diameter 
are used mnning over large pulleys and driven at a high speed 
(usually 8000 to 4000 feet per minute). This kind of power 
may be carried considerable distances and over uneven gronnd, 
but it is not desirable to have horizontal angles in the direction 
of the rope. 



Section 67.— RESERVOIRS OF POWER. ACCUMULATORS. 

a. The fly-wheel or its equivalent. 

b. Springs. See Section 80. 

c. Weights. 

d. Air or gas oon^ressed Into a reservoir ; air vessel, bellows. 

See Section 7. 

e. Water raised into an elevated reservoir or tank, or pumped 

into a loaded acoumulator. Yariahle Pressure Aoonmnlator, 

No. 1586. 
t Eleotrloity stored in acomnnlators. 
g, Explosives, 
h. Pendulum, Sometimes used to aconmolate power to be given out 

suddenly, as in punching. 
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Section 68.— RECIPROCATING AND CIRCULAR MOTION, 
CONVERTING ONE INTO THE OTHER. 

(See Circular and Beoiprocating ISotioD, Section 21). 
(ijee Pavl and Batchet Motions, Section 62). 

Section 69.— RAISING AND LOWERING. 

(1.) BY HAND FOWEB. 

a. The ordinary wlnoh and crank handle. 

b. Winch, worked br an endleu liuid rope and wbeel, edmiUi to 

NoH. 1210, 1220. 

1210. Hand rope and barrel hoist. In this machine gearing may 

be interpoBed between the hand rope wheel and rope dmm to 
inctease the power and reduce speed. 
e. Differential blocks of Tarions patterns (see Weston's, Fiokeiing's, 
Moore's, &c.). See Section 31. 

d. By Bcrew gear, as in the ordinary screw jack Sec. 78. 

e. Back and pinion gear. See No. 761. 

C Worm and wheel gear. See Section 84. 

Note as to brake wheels ; these should always be npon the load 
shaft so that the braking is not transmitted to the load tbiongh 
toothed gearing. Worm gear usually will not sostain a load 
without a brake wheel, imless there is an exsess of friction 
which sbonld not exist. 

g. Friction gear. See Section 88. 

(S.) BY FOWEB. 

This may be applied to any of the above as follows: — 
a or b. To the ordinary winch by either gearing (see Section 84), belts 
(see Section 3), or Motion gear (see Section 88). 
b. By gripping ^le endless rope between grip wheels (see 1208) the 
small wheel oan be thrown into gear to grip the rope by a lever, 
cam or screw. 
o. DifTerentlal gear may be driven from a shaft by belts or gearing. 
Bee Sections 84 and 3. 

d. Screw gear. Ditto. 

e. Back gear. Ditto. 

£ Worm and wheel gear. Ditto. 

g. Friction gear is nsnally driven aa No. 1211. 

1211. Where the barrel shaft has a slight horizontal moTe- 

ment, so that, by the lever, it can be forced into gear with the 
friction pinion to raise the load, or into die brake block to sustain 
the load or lower it 
Grooved friction V gearing is also sometimes used. See No. 6S7. 
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(3.) HYDBAULIC GEAR. See Section i3. 

The dlrect-ftctlng plan is simply a ram and cylinder, as in tbe 
hydranlio press, the ram being as long as the height of travel of the cagis 
Foi mnltipljing cjlinder hydraulic gaar, see Section 42. 

Balancing the dead load of CEige, &C. This is nsnally done 
by weights attached to the end of ropes mnning over overhead pulleys and 
Durtened to tbe cace, ai in No. 870, or by an auxiliary cylioiler and mm of 
short stroke loaded to the required weight, aad commoDioatiDg with the lift 
cylinder by a pipe. See Bection 20. 

(4.) FOB LOWERING WEIGHTS ONLY. 

a. An hydraulic cylinder and piston may be used, to nbicli the 

cage ia directly attached either abore or below, the oajte or platlbrm being 
OTerbalanoed by a conn terba lance weight and rope (mntiing over a pnlley 
88 No. 370X which ia enfflcient to raise it emp* - """ ---:.----.--.. .. 
■ pass valve which allows the water io pasafi' 
other. See Section 5. 

b. An ordinary V wheel and brake wheel may be nsed, the 

cage lidng overbalanced aa laat deacribed ; the motion is controlled solely by 
the brake. Or, an hjdraolic brake cylinder may be Dsed in connectioa witli 
B rope or chain attached to the cage. See note to Section 5. 
Other hoisting devices are : 

Direct-acting steam or air cylinders, the piston rods being 
oonpled direct to the cage. 

JUt vessels, on the principle of the gasometer, bnt of a height 
eqnal to the traTel, and diameter proportional to the presanre of air 
employed. 

1213. Intemkl screw elevator. The vertical shaft has a feather groove, 

and carries a doable cmsshesd with a wheel at each end, which ran m the 
spiral guides and raise the cage. 
1218. Screw elevator, for ice, dec Tortioal creeper. 

1214. Travelling hoist, with in and ont motion and rope. 
1216. Steam digger and hoist. 

1216. Hanling capstan. The rope, which is payed on and off the 

barrel, " fleets " itself as it travels along the barrel owing to its conical 
shaped flangea. 

1217. Richmond's patent differential telescopic hydraulic lift 

The water nnder each piaton is foroed into the next cylinder above, so that 
the rams all travel upwards at ptopottiooal speeds, so as to teach the top 
of their stroke at the sanie time. 

1218. Self-anstaining gear. The revolution of the pinion tends to 

lift the barrel and its brake wheel ont of the brake ; lowering ia performed 
by relieving the brake wheel by a lever which raisea it from ttie brake. 
Cherry'a patent. 

1219. Belt hoist. Worked by a I008O vertioal belt, which is tightened 

by the laver and pnlley when reqnired to hoist, and in lowering a load the 
belt friction acts aa a brake. 

1220. Travelling hand hoist, with endless rope. 

1221. Travelling cathead hoist. The cathead can be run back with 

its load ; the winch is aometimes flxed to the travelling beam and movee in 
and out with it. 

1222. Winding engine, usual type for direct acting. 
1228. Geared windii^ engine. 

1224. Steam winch, horizontal arrangement. 

1225. Steam winch, diagonal arrangement. 

1226. Steam winch, horizontal worm-gear plan. 
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1227. ContinnoiU lift, for parcels, &o. Has a number of Bmall cages, 

boxes, OF plattbrms Bnapeodod from horizontal pivota in two 
eniUeas chaine ; the onges are gnided so as always to haDg vertioal, 

1228. Continaons liit, for pusengerB. Sometimes tbe cages are sus- 

pended from two endless chains at their tops, as last described ; 
or sometimes from two endless chains, bat with attacbmonts to the 
cages at comers diagonally opposite each other ; and sometimes 
Siaia a single endless chain at Uie back, proTided with gnides, &e. 

1229. ContinuotiB barrel hoist. 

See also Cranes, Section IS. 

Section 70.— RELIEVING PRESSURE ON BEARINGS. 
ANTI-FRICTION BEARINGS. 

1230. The pivots of two rollers or shafts bear againat the inside of a 

stiff ring producing rolling contact, bat the rollers or shafts mnst 
run in the same direction. Used for roller mills, &a. 

12S1. The Bame device, bat for three rollers or shafts. 

1232. The shaft is guided vertically and its weight is borne by a 
large roller with small pivots. 

1238. The shaft rons in the V between two rollers as last 
described. 

1334, Boiler or ball bearing. The fiiction is least when the rollers 
have end pivots to run in loose rings so that the rollers are kept 
apart and do not mb each other in revolving. 

1236. Hydraolic bearing, the shaft being sustained by water (or pre- 
ferably oil) pressure. 

1236. Vertical ahaft, with cone rollers. 

1237. Vertical shaft, with boll bearing. 

1238. Vertioal shaft, flanged and ooned for oone rollers. 
1289. Ordinary swivelling castor. 

1210. Ball castor. 

Section 71.— ROPE, BELT, AND CHAIN PULLEYS. 

(Bee also Section 66.) 
1241. Pulley for round rope without any grip. 

12(2. Round grooved pulley for round rope with gripping snugs. 
1*248. V pulley for round rope ; pithead pnlley. 

Pulley for wire rope transmission, high speed with wood 

bedding. See Section 66, No. 1202. 
Multiple rope gripping pulley for rope driving. See Section 66, 
No. 1200. 
1244. Belt pulley, flat face. 

1246. Belt pulley, crown face. The rounding tends to keep the belt 
from running off. 

1246. Flanged belt pulley. 

1247. Speed cone for belt. 

1248. Round grooved chain pnlley. 
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1249. Doable grooved ohala pulley; prevents the obain twisting. 

1250. Pitched clialn snng pulley or sprocket polley. The pitch 

of Bimga sbonld be slightly longer than Uie chain, to cdlow for wear 
and stretching of the chain. 

1251. Cbaln sprocket wheel, for loi^ link chain at slow speeds. 

1252. Sprocket wheel, for long flat link pitched chaine. 

1253 & 1254. Sections of rim Bhowing single and donble links. 

1265. Sprocket wheel, for Ewart's patent pitched chains. See Chains 
&0., Section 11. 



Section 72.— RIDDLING AND 8GREENINQ. 

1266. Square mesh wire gauze. 

1267. Perforated plate. 

1268. Parallel bars or wires. 

1259. Hexagon or triangular mesh wire work. 

1260. Slit and square hole perforations, used for seeds, &a. 

A form of rariable mesh is mannfaotnred by parallel aeries of 
diagonal bars jointed by pins to sliding croBs-bare, so that the 
angle of the mesh bars can be altered and thus the spaces 
reduced or enlarged, <ni the same principle as No. 617. 

1361. Slopii^ BOraen. 

1262. Cylindrical or slope reel screen. 

1268. Cylindrical graduated screen or sizer. 

1264. Kotary screen, with tolUng beril gear motion. Bee No. 711. 

1265. Botary horizontal screen. 

1266. Shaking or Jigging screen. Sometimes supplied with a blast 

or aspirator to carry off the lighter particles. 

1267 Eccentric or angular barrel screen or mixer. 
1368. Air blast sizing or graduating apparatus. 

1269. Edison's magnetic sizing apparatus for iron or steel particles. 
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1270. Oradaating or sizing screens, either fixed as Bhown or kept 
in motion like No. 1266. 
Bee also Oonoentrating and Separating, Section 2fi^ 



Section 73.— RAIL AND TRAM ROADS. 

1271. Sqnare liar rails. 

1272. L-iron tram road ; often made vS oast-inm vitb the jointB 

doTe-tailed together, 

1273. T-iron tram road. 

1271. Tram road, with flanged plates for ordinary Tehicles. 

1276. Tram road, with one channel plate and one fliit plate. 

1276. Bridge raU. 

1277. Bolb-head flanged r^l. 

1278. Donble headed raiL 

1279. "Barlow" raiL 

1280. Boll] raiL 

1281. Flush groored tramway raSl. See Nob. IS39-18JL 
1283. Boiled joist raiL 

1283. Bulb-iron rail. 

1284. Edge's patent perforated rail and toothed wheel. 

Many forms of oimbined chair and sleeper are mannjactnted in 
wrought iron and steeL 

1285. Left-hand switch. 

1286. Shunting carriage, for transverse shnnting; carries a short 

section of the main load and mns across it on independent rails 
laid on a lower level; often used instead of a turntable for 
shunting. 

1287. 9^e^w|i7 isTitch. 
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1288. Bight and left-hand switch and oroedl^ showing arntnge- 

ment of gnord-rails. 

1289. Flat bar on edgs rail. 

See Section 99 for other aectious of ntila. 



Section 74.— REVERSING GEAR. 

For Beversing Qear of Steam Engiuee, §ee Section 79. 

1290. Reversible driving motion by open and crossed belts, with two 

loose and one &8t pnlleys. 

1291. Reversible diivi:^ motion b; single belt, two fost pnlleys and 

one looee ditto and bevil gear, one bevil pinion having a sleeve 
to which its fast palley is keyed, the other bevil pinion being 
keyed to the shaft. 

1292. Reversible driving motion by single belt, with qnick and slow 

motions ; a modification of the last 

1293. By double olntoh and bevll gear. 

1294. Reversing friction cones or bevils. 

1295. Three-wheel gear. The driving wheel A can be put into gear 

either with the driven wheel C or idle wheel B. 

1296. Doable olatoh and spar gear reTeraing motion, with idle 

1297. Reversing pinions, as used on the ordinary screw-cutting lathe. 

There are many varieties of this gear in use. 

1298. Application of single belt gear to No. 121)6. 

1299. Self-reversing gear, with one belt, two fast and one loose 

poUeys. The large spar wheel is driven from the bevil gear, 
and carries the weighted lever past the vertical position by a stop 
on the face-plate or disc, when it falls over and reverses the belt 
fork. See Ho. 1026. 
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1300. Self-rever^g gear, u applied to planing maohinea. The stope 

can be set at any required distanoe apart, to alter the length of 
travel of the maohine bed. This plan leqnires a heavy table to 
carry the belt across the loose pnlley to the other fast pollej, 

1301. Beveroible belt-shiAing hand gear. 

1303. Bight and left hand screw reversing traverse motion. 
Each lever haa a half, nnt, which can be pot in gear irith the 
screw to drive either way. See also No. 163. 

1803. Best form of fast and loose pulleys for open and crossed 
belt reversing gear, as nsed in Ko. 1290; the iast pnlley is rather 
larger in diameter than the two loose ones. 

1301. Slngle-bslt reversing pulleys, the reverse motion on the shaft 
being obtained by intercepting an idle wheel A between the 
epioydoidal wheel B and the shaft pinion C, the middle pnlley 
being the loose one ; the idle wheel is carried by a fixed biaoket 
and pin. 

NoTB.— Beversible motion can be obtained direct from any steam 
engine fitted with reversing motion. See Valve AEotiona, 
Ho. 113G, Ac 

Bcgment Beverslng Gear, No. 721. 



Section 75.— ROTARY ENGINES, PUMPS, *c. 

Nearly all rotary engines can be used either as motors, pomps, blowers, or 
meters, and most of the following typical derioes have been 
applied to all four 'pnrposes. Most of them are reversilde 1^ 
simply reversing the direction of the motor fluid. 

1306. Dlsston's ; nsed as a pressore blower. 

1306. Root's, blower and pump. 

1307. Root's. 

1308. Mackenzie's ; mnj have one, two, or three vanes, 

1309. Gould's. 

1310. Bagie7 and BewoU's. 

1811. Orelndl's rotary pomp. 

1312, 1813, 1314, & 131&. Varieties of intei^eared piston rotary 
engines. 
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1316. The nnall oresoent-shaped piston revolveB tliroa times to 

one reTolation of the thiee-armod piston. 

1317. Tbe Idnged shatter is tluown out of the way each time the 

rerolnng atm pafises it. 

1318. Sliding Bhittter and cam ington derioe. 

1319 & 1S20. Varieties of the " Koot " engine. 

1321. The hinged Tanes are oloeed upon the rerolTing pistcm aa thej 
pass the flat side of the oasing. 

1822. Has an eccentric piston and two hinged vanes. 

1823. Eccentric piston and sliding diaphragm. 

1S21. Klein's motion. The eocentrio ring revolves in oQntact with the 
inner and onter cosingB, bnt is prevented &om rovolvisg on its 
axis by the £xed shnttet and slot. 

1325. Baker's pressure blower. 

1326. A modification of No. 1323. 

1327. The eccentric ring revolvea on its oentre, allowing Obe ranes to 

alternately project into the steam space as the wheel revelves. 

1328. Ivory's. An eccentric cam and two sliding Bhnttera, with a central 

steam inlet. 

1329. Mellor's has a rooking vane oscillated by an eccentric piston 

carried roimd by a crank. 

1330. Eccentric piston and two eliding vanes or steam stops. 

1331. Differential rotary engine, with elliptical gear (see Section 

34), or Stowart'B differential gear (No. 664) may be employed. 

The " Tower " spherical engine is a well-known form of 
rotary engine. See Engineer, Augnst 10th, 1883. 

1332. An eccentric four-armed piston, witli four loUing stoppers 

or packings. 

1333. Mellor's patent pump has a rocking vane or partition, with 

packing device which aootumnodates itself to die levolving oral 

piston. 
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1334. BUsohop's dlBO engtne, with tlitee or four ojlinderB, single 
acting, whoee rams preae alternately on the edge of the diBO. 

1336. Another form of disc engine, in which partitiouB (ming and 
fulling verticaLLj) form the steam stops. 

1886. A modification of 1316. 

1387. Botary or centrifagal pniap or fan, nmneroos raiieties of frhiob 
are in nse. Many of the later forms, as Blaokman's and othera, 
have the vauefl fixed diagonally so as to propel the air at right 
anglea to tiie plane of motion. 



Section 76— SHAFTING. 

ISmployed to oonvcj motion &om a motor to Tarioos forms of driven 
machinery by gearing of Tarioos kinds. See Sections 3, 11, 38, 
40, and 81. 
UaterialB emplojad are : — Ronnd, sqnaje, oi 
oast itoQ, wuod, iron or atael tubes, plani 
Stow'B flexible shafting. See No. 442. 
1388. I^ongltadinal flection of a oast-iron shaft These are some- 
times made of a X' section. 
1339. Wooden shaft with end fermles and iron end oentree. 
1S40, 1341, & 1842. End view and sections of ditto, solid bezagonal 

and hollow circular. 
1343, 1344, & 1345. Arrangements of line shafting in a machine- 
shop or factery, with or without overhead travelling crane. 
1846. Example of a line shaft, showing bearing (see Section 46), 
couplings (see Section 16), pnlleyB (see Section 3), and gearing 
(see Sections 3, 84). . 

Shafts to be need as rollers are nsoally made hollow of wrought 
iron or other metal tube, tin plate, zinc plate, or sheet iron 
riveted ; or aometimes, as Ko. 1342, of wood laggings fixed to 
Bolid polygonal blocks or centres, either continnons or in short 
pieces fixed at intervals. 
See also next Section (77). 



Section 77.— SPINDLES AND CENTRES. 

1347. Spindle with snnk end bearings. 

1348. Spindle with one snnk bearing and one collar. 

1349. Plain spindle with two loose collars. Where pedestals with 

loose caps are used (see Section 46) the collars may be solid with 
the spindly but with a long shaft the collars should be at one 
end only ae shown, to allow of expansion. A wheel frequently 
occupies the place (tf one <a both collars, and serves the same 
purpose. 
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1350. Coned eentre, fixed. 

1351. Collar oentre pin or stud bolt, fixed. 

1352. Coned oentre for roller or similar detail, driven in place. 

1358. Parallel centre for roller or eimilar detail, kered in place. 

1354. Square oentre for crane barrel, &c. See Nos. 634 and 636. 

1366 & 1856. Lathe headBtock Bplndles, solid or hollow ; sometiiaes 
made with conical and sometiiues with parallel necks. 

1357. Conical crane post. 

1868. Conical oart axle. 

1359. Cnlvertal centres, employed to allow of a machine (or part of 

ditto), SQoh as a drill, to be adjnsted at an; possible angle, the 
machine being fixed to one end of bar A. 

1360. Railway carriage azle. For oranked axles, see Section 10. 

1861. Square neck centre bolt. The sqnare neck preTents the bolt 
Riming and loosening the nut 

1362. Coned and cottered crank pin or oentre, sometimes secured 
by a nnt, as No. 1360. 

1863. Centre pin and bracket, adjustable to Tarions angles. 

1364 ts 1366. Two methods of aeonring end of rod to any solid 
part, of machine ; used for steam hammer heads. 

1366. Hollow post centre, with water or ateam channel to allow for 

swiTolIing. 

1367. Group of sleeve centres, employed to allow of several pairs of 

lever or wheel motions being taken independently on a single shaft. 

13G6. Ordinary centre pin, with nut, waeher, and split pin. 
13C9. Ordinary centre pin, with split pin and washer. 
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Section 78.— SCREW GEAR, BOLTS, &o. 

1370. Sqnare thread screw. Single, double, or multiple thraad. 

1371. V thread screw. 

1373. Bnlai^ed aeotion of V thread. 

1378. Strongest thread when tiie strain is alwaTS in one direotioD. 

1374. Bonnd thread screw. 

1S76. Geared thread, to be nsed with ordinary wheel teeth, the section 
of thread being that of a laok of the same pitch as wheel. 

187S. Earth Borew, screw pile, screw mooring, earth borer. See No. 

eso. 

1877. Fixed screw, with hand wheel to revolve the nni, the screw 
having no rotadoo. 

1378. Conical screw; need for chucks, && With two, three, or more 
eliding jaws ohaged to fit the conical thread. 

1379 & 1880. Differential screws. One fixed, the other revolving, 
impart a motion equal to the difierenoe of pitch of the two sorews- 
(see Section 31). See No. 1430. 

1381. Screw, with half nnt ; the bearings of the screw being fixed act 
as a fnlcram for the motion of the half nnt, which may be 
attached to any sliding device ; employed for jaw chuckg, 

1882. Screw and worm gear, naed for screw jacks, &c. The worm 

gears with a worm wheel having a central nat numing on the 

mainSOTew. 
1388. Mutilated screw and nut. In one poeitiou the nut can slide 

on the screw, and a partial tnm looks it. Used for instantaueotis 

grip vices, &c. 
1384. Spiral worm for three or fonr jaw ohncks, expanding devices, &c. 

See Sections 28 and 86. 
1886, 1386, & 1387. Screw driver heads for screws. 
1388 & 1889. Hexagon and sqnare heads for ordinary spanners. 
1390. Form of head reqniriiig special spanner or pointed bar. 
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1391. Oylinder head bolt, witii drilled holes and speoud spanner. 

1392. Oylluder head, but with flntaa instead of holes for spamier 

1898. Cylinder head, hut with two £*ta oat on the head to Bolt an 
ordinary spanner. 

1894. Socket head, to reoeire a aeoond aorew. 

1396. Eye bolt 

1396. Thiunb screw. 

1897. Thumb or ehntter BOrew. 

1398. MtUed head Borew. 

1399. T head bomw. 

1400. Thumb or fly nnt and sorew. 

1401. Hexagon eoUar stud to reoeiTe a nnt or other female aorewed 

fixing. 

1402. Bolt head for forked spanner, nsed for sank or conatereaok heads. 

1403. Hexagon head, with solid wuber or ooll&r. 

1404. T head bolt for T grooves in castings. 
1406 A 1406. Coontersank heads. 

1407. Xye bolt, with flat sidaa and straight eye for a pin or bolt. 

1408. Snap head. 

1409. Hooh bolt. 

1410 & 1411. Lewis bolts, rag bolts. 

1413. Cottered bolt. 

1418, 1414, & 1415. Lewis bolts and key pleoM. 
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1416. Collar Btnd. 

1417. Split spring head bolt 

1418. Hook bolt. 

1419. Solid head and collar bolt, bed bolt. 

1420 & 1421. Heads for bolts to alide and turn iu T gtooves of {ildDing 

maohinee, &c. 
1423. Coontersimk bed bolt. Boiler eta;. 
1428, 1424, & 1425. Methods of finishii^ sorew heads to prerent -■ 

catcliuig passing artiolee. 
1426. Screw head, with croae doTetaila to carry a key or Bcrowing lever 
1427 & 1428. Bight and left-hand screw couplings for tie rodB,&o 
1429. Blng oonpllng for 2, 3, 4 or more rod enda for tie bracing. 

1480. B^t and left-hand screw coaplings with Iiaived ends to 

prevent tberodstoiniag; may be mode with ODO fine and one coarBO 
tbread for differential motion, or witb rigbt and left-band threads. , 

1481. Bifling, as need in ordnance, &o., i.e. an internal multiple aorew 

thread of very long pitch. 

1432. Screw spanner ; Uio weight prevents it working loose. 

1433. Belt screw. 

1434. Gib cotter bolts. 

See also pipe conplingB, Nob. 1071, 1072, 1073, 1074, 1076, and ' 

1062, 1068, 1070. 
For spiral wonna and oreepera, aee Section- 57. 
Spiral pump,. No. 1022. 
Sole timt it is possible to oonatmot a screw with an increasing or 

decreasing pitch, as is done with the screw propeller. See also 

No. 1378. 
Double acrew gear. No. 727. 
Snail worm gear. No. 730. 
Worm and crown gear, No. 733. 
Worm and spiral gear, see Section 84. 



Section 79.— SLIDE AND OTHER VALVE GEAR. 

It wonld be aeitber easy nor neeful, besides being beyond the scope of this 
work, to attempt to illnBtrate all the varieties of gear employed 
to work the valves of ateam and other motor engines. I shall 
therefore only illustrate the more important types in general use, 
the details of which may be varied to eoit individual casee. 

1435. Is the ordinary slide valve gear with single ecMntrio for 

engines mnning always in one direction. 

1436. Ordinary link motion reversing gear with two eccentrics; 

the link, having a shiftiog motion, ia so arranged that either 
eccentric can be pnt into gear with the slide valve, the other 
eccentric hinning idle ; or when in the mid position, as in sketch, 
both eccentrics run idle and the slide valve has no motion. 
By setting the link at intermediate positiona the travel of the valve 
can be varied, and consequently the cut off also vitbin oertaia 
limits. 
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1437. Nicholson's patent reversing gear, witbont eocentrics. The 
drawing ezpUinB it§elf. Tbis gear cannot be nm in the inter- 
mediate poBitiuns, as a link motion to tot; the out oB. This 
limit! its nsefulnesB to simple leTersing only. 

1138. AntomaUo governor expansion for single ecoentrio engine ; the 
positioD of the oonneoting rod end in the siringing link is depend- 
ent on the goTOmor, and thns also the travel of the slide valve. 

1439. Side shaft motion for operating Cornish, Corliss, and spindle 
valves. The valves can be driven from this shaft bj cams, 
eccentrics, or gearing. 

1140. Qab lever for throwing the eccentric ont of gear and thus stopping 
the engine. 

1111. Sector and link reversing motion for oscillating engine; 

sometimes a shifting ecoentrio is used instead of link motion, as 
No. 1148. 

1112. Reversing seotor link motion for an oscillating esgine ; the 

valve is operated from the link, the angle of which is altered .1^ 
the hand lever, there is ther^ore no lead to the valve. 

1113. Shifting eccentric and balance sometimes used for reversing 

instead of doable eooentrics and link ; the loose eccentric is 
carried ronnd in either diroction bf a stop piece on the shaft, 
fixed so as to give the correct load both ways. 

mi. Mordooh's variable expandon gear (see Sfeekamcal World, 
ijuijtember 29th, 1888) bos one eccentric which operates a double 
arm levnr, the onter end of which moves a sliding fnlcmm along 
tlie valve rod lever, so that the leverage of the valve rod lever 
varies at difierunt parts of the stroke. The sliding folemm is 
attached to a radius rod. 

1415. Proell'B aatomatic expansion gear. Shown applied to special 
dunble heat valves, bat is sometimes applied to a special throttle 
valve, and is then applicable to any ordinary engine. The action 
of the governor alters Uie lap of the catches apon the ends of the 
valve levote, thns varying the time that the valves are kept open ; 
the catches are centered on an oscillating T lever, operated &om 
an ecoentrio on the main shaft. 

1116. Marshall's valve gear, driven by one eccentric on crank shaft. 
The sector rocking centre is moved along the curved slot to 
reverse the engine, giving similar motion to the valve rod as in 
the case of the ordinary link reversing gear No. 1136. 
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mi. The Bremmd valve gear with idngle eooantrio; the ralva rod 
is operated by a lever and bent oonnecting rod &om the end of the 
eocentrio rod ; the latter is oonetiKined to move in an arc by a 
three-link attachment to a fixed bearing behind the eocentrio rod 
and a movable one at the ri^t-hand end of the horimntal link. 
To teverae ; tibe aim and aeotor are turned to the dotted poeituMi 
bj the wonn and hand wheel abaft. 

1118. Joy'e Talve gear, opented by a pin on the connecting rod. The - 
Blotted T lever is connected to the hand lever for revenong, and 
when reveraed stands at the same angle from a vertical line bat 
(m the opposite side. The folcnim of the valve rod lever has a 
sliding motion in the slot of the T lever. 

U19. Variable expansion gear hj hand power. There are many 
applioations of this type used to vary the travel of a ont-o£F 
valve. 

1160. Corliaa TAlve gear, operated by a single eccentric, has two 

steam and two exhanst valves similar to No. 1612, worked from 
pins cat a rocking wrist plate. The steam valves have trips, 
rqpilated t^ the governor, on a similar principle to No. 1116. 

1161. Crank shaft governor with shifting eccentric : the oentrifagal 

action of the weights, acting agunst springs, is used to revolve 
the inner eccentric so as lo vary the throw of the main eocentrio 
from which the slide valve is driven. 

1162. Another form : in this also the throw of the eooentric is varied 

by the Botiob of the governor ball. 

1163. Another form of antomatio governor expansion trip gear 

in oonneotion with Oomish valves ; a single eocentrio operates the 
fionr valves, and the contacts of the catches and ateom valve 
levers are regulated by the governor, the lower or exhaust valves 
haying a constant motion. 
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1161. Doable angnlar slide ralve for varying the out off b^ a trtms- 
verse motion given tu the vaJve &oro onteide, either hy hand gear 
or hj the governor, the valve being made wider than the valve 
fooo, as dotted lines. 

1165. H. Jack's rariable ezpansloii gear, with one ecoentrie. 
Patent No. 1167/86. 

1156. Variable ont-off valve cm the baek of the mun slide, the rod of 

which can be lutulvied by hand or feom the geremor to vary the 
opening of the ont off valves. 

1157. A plan to effeot the same object bnt hj a cylindrical ont off 

1168. E&gUsh'B expansion gear. Two eoeMdriee. The expansion 

valve has no lap, and the gear gives a oonstant relative mutian to 
both valves. 

1169. Tappet gear, sometimes Tised for water-presscre engines, fto. 



Section 80.— SPRINGS, 

IIGO. Open spiral spring for tension. 

1161. Close spiral sp'ring. 

1402. Open spiral spring for compreesioo. 

1463. Open sf^al sprl:^ (iqnare thread) for comprestdon. 

1161. Doable volate chair spring. 

1165. Spindle-shaped open or close spiral spring for tension. 

llf>6. Parallel open or close spiral spring with coned ends. 

1167 & UC8. Volate springs. 
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1469. Tordonal spiral spring. 

1170. Wire staple torsioiial spiral sprii^, nsed for Ungii^; the 
ends of tlie win ate bent at a right angle and diiven into the 
wood. 

2471. Fixed spring. 

1472 & 1473. Sear sprii^B. 

1474. Flat spiral spring. 

1476. Plate spring 

1476. Indlarabber spring for tension. 

1477. ^mre spring. 

1478. Ribbon spring for torsion. 

1479. Compound rabber disc sprtt^ 

1480. Air cushion or spring piston. 

1481. Laminated plate wagon spili^ 

1482. Compound dished disc or bent plate spring 
1488. Loop spring. 

1484. Flat spiral sprii^, olook spring or ooil sprii^ 

1485. SpUt ring spring. 
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1186. Spring pole for foot hammer motion, &o, 
1487 to U8t). Spring waBhers. 

1190. Splndle-ahaped compression spring. 

1191. Flat spiral spring for pieton rings. 

See also Nob. 1729, 630, 1501, 150S, 11, 767, 768; and Section 36 
(EloKtio Wheels) for other forma of springs and applications of 
tbem. 

For e^nalisng tlu tension of a spring, see No. 1592 and 1602. 



Section 81.— SAFETY APPLIANCES FOR VARIOUS USES. 

FOB HOIST OAasS, Ac 

1192. Cam gear; operates bj gripping the wood guides by a serrated 

eccentric cam surface on the breakage of the rope, the cam being 
pulled round by a spring which is kept out of action by the 
tension of the rope until it breaks. 

1193. Stmt or pawl gear; explains itself. 
1191. Double wedge gear. 

1195. Oovemor gear. The rope Attacked to the cage drives a goremor 

acting on a broke or catch which is thrown into action if the cage 
fcains excessive speed, used in Attwood Beaver's Patent; American 
Elevator Co., fto. 

1196. Rack and pawl gear. 

1197. Cross grip lover gear. 

1198. Safety hook to prevent accident from orerwinding ; the projecting 

horns A A strike the edges of the plate B, and throw the shackle 
C at lop ont of gear. 

For hoist doors the best appliance is an ordinary spring lock 
opened only by a key, the doors being provided with springs to 
oIoi>e them. Various antoniatic duors, revolving shatters, and 
other duvioes have also been tried. A simple and effuotual pro- 
tection is a continuous open-work scnten wound upon a roller at 
top and bottom of lift, and attached to the top and bottom of 
cage and rising and fallisg with it, so that the doors into lift are 
all covered at all times except the one at which the cage happens 
to stand. 

Safety valves (see Section 89). Yarions automatic alarm signals 
are applied to boilers to worn against low water or excessive 
pressure. 

Automatic valves and other devices are applied to pumping and 
steam engines to prevent running away. See note to Section 41. 
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Section 82.— STEAM TRAPS. 

To colleol and dischu^ coDdonsed staatn from pipes, &o. 

1199. Trap operated by a modified form of ball cook, wbioh 

lises as the boxfille with condensed water and opens the ducharge 

Talve. 

1600. EffeotB the same object by a floating baain. The con- 

densed water enters the boi oatside the basin, fills it, and lifts the 
basin which closes the discharge outlet; when the box is foil 
the mter oTerflows into the basin and sinks it, thns opening the 
ontlet valve. 

1601. Trap operated by expansion of a bent spring wUoh closes the 

Tuve, on the principle Uiat live steam is hotter than the water 
condensed from it. 

1602. Tredgold's trap. The valve is opened by a simplefloat. 

1603. Wilson's trap, like 1501, is dependent on the different expansion 

of a spring under the difference of temperature of the steam and 
condensed water. In this case the spring is formed of a steel and 
brass plate riveted together. 
There are many other forms upon similar principles to the 



Section 83.— STARTING VALVES. 

The ^ves nsed for starting st«am and other engines are nenally merely 
of the ordinary screw down or sliding types. See Section 89. 
For starting and controlling all other forms of reciprocating 
cylinder motors, such as bydranlio lifting cylinders and presses 
for all purposes, the ordinary slide valve with either two or 
three ports is the common device ; also the ordinary three or 
four way cook. See Section 89. 

1601. Locke's - 3-way balanced valve, which is balanced in all 
positions. A is the supply, B the cylinder branch, and C exhaust. 

1606. Fenby's 3.way equilibrium starting valve. A supply, 
B cylinder branch, C eibansb 

1606. Auxiliary valve and pistons to start large slide Talves too 
heavy for direct hand power. A 3-way cock is shown as the 
auxiliary valve, but a small slide valve or piston valve may be 
substituted. See note at foot of Section 98, also Nos. 1740 
and 1741. 

1507. Auxiliary valve and bellows for air, as sometimes used in 
large organs to open heavy " pallets." The small valve A is 
opened by the pressure of the finger on the corresponding key of 
keyboard, and eJIows tie pressure of air to enter the small bellows 
which operates the large valve B. 

1608. Four plunger valve, luod for double power hydraulic lift 
cylinders employing a trunk piston. For the low power the 
presBuro water acta on both sides of the piston ; for the double 
power it acts only on the back of piston, the front side being then 
open to the exhaust. 

1509, A starting valve, having two ordinary wing or spindle valves, 
either of which is lifted by a double cam or wiper on a spindle 
passing through a stuffing box on side of valve case, A supply, 
B cylinder port, C exhaust. 
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1510 & 16U. Two methods of operating starting valves for 
hydranlio lifting maclune& 1610 acts by oounter balance 
weights and s Bingle lope, each of the weightB being heavj 
enoagb to more the toIto, and 1611 by an endless rope. 

1512. Low preESiire startii^ valve, used for pistcm hydranlie 

cylinders in which the lifting is performed by the down stroke 
of the piston rod, and in lowering, the valve allows the water to 
pass from above to below the piston, the water being ezhaasted 
&om below the piston on its down stroke when the valve is in the 
position shown. 

1513. Oscillating valve, with plunger i&oe kept np by a spring. 

The oscillating valve has two ports passing ont at opposite ends, 
through staffing boxes, to either end of the cylinder ; the inlet is 
at top and discharge at bottom. 

1^11. Balanced self-acting starting valve, snitable for lai^e 
machines and low presanre. The upper piston is larger than the 
lower or main piston, and the spaoe above the npper piston can 
be pnt in ocanmnnication with the pressnte water below it, or the 
ezhanst port by the small piston valve at top operated by the 
hand gear; so that the main piston is operated by the preBsme 
water acting on it 



Section 84.— TOOTHED GEARING. 

1616. Spur gearing. For oonstniction of teeth see teit books. 

151S. Strongest form of ^ur teeth for motion in one direction only. 

1517. Half shroaded spur teeth. 

J518. Whole shTonded spur teeth. ' 

1619. Double helical spur teeth, stronger by 16 per cent, tiutn 

straight teeth; work without backlash or noise, and may be half 
or wholes hrouded ; section of tooth on plane of motion is the 
same as the ordinary spur teeth (No. 1615). 

1620. Grown wheel and pinion. 

162L Long teeth spur Wheels or "star" wheels. Used on 
roller mangles, &c^ where the centres rise and &1L 
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1622. Plain bevll gear; eluifta at right angles. 

1633. Plain bevll gear ; shafts at acute angles. 

1524 Plain bevil gear ; shafts at obtuse angle. 

1526. Plain bevil gear; iovae shafts at right angles. 

1626. Skew bevils; shafts not in line with one another. 

NoTB. — ^Wheie the pair are both of some diameter they are called 
« mitre wheels." 

1627. Spur wheel and pinion; to increase or decrease power and 

speed the diameters can be varied to almost any proportion. 

1528. "Screw gear"; single helical gear. 

1529. Skew spur wheels ; shafts not parallel. 

1630. Dr. Hooke's gear. Three or more separate wheels of similar or 
dissimilar pitch fixed together so as to divide the pitch and 
lednoe backlash. 

1681. The same resnlt obtained b; two wheels, one fixed to shaft, 
the other loose and forced ronnd bj a spring so as to follow the 
pitch of the pinion and destroy all backlash. 

1532. MortlBe wheel teeth. 

1633. Mortise wheel teeth; another method. 

Nora, — Wood teeth are naoally one-third thicker than the iron 
teeth they gear into. 

1534 Pin wheel and pinion gear. 

1635. Lantern wheeL 

1536. Screw gear, saed in place of bevil gear. Shafts at right angles ; 
teeth at an angle of 46°. 

1637. Variable speed cone gear.- 

1538. Variable speed square gear. 

1639. Variable speed oval or elliptical gear. 

1540.' Irregidar gear. 

1541. Internal or epicycloidal gear. See Nos. 560 and 1546. 

Used for differential blocks, &e. Note that both wheel and pinion 
run in the same direction, and that more teeth are in gear at one 
time than with eitemal gear as No. 1627. 
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1542 A IMS. Varieties of "mangle" gear. The pinion being re- 
Tolved oontinnoiulj iu one direction prodnoee a reciprocating 
motioB of tlie wheel ; the pinion Bh&ft tr&Tele &om inside the 
wheel to oDtside, and vice vend, by rising and falling in the dot 
iu the &ame. Bee also No, 123. 

1644. Differential gear. See Section 31. One wheel has one or more 

teeth more than the other ; naed for oonntere, &o. 

1645. Moore's patent differential epioycloldal gear. The pinion 

and wheel are loose on the shaft and eccentric. One wheel has 
one tooth more than the other. 

1646. Holtiplying bevll gear. A ii a fixed wheel, the oross C is 

keyed to shaft, B loose on ditto, D and E loose on C ; then B is 
driven at a speed greater than the shaft in proportion to the 
diameters, of the gear. Bee Patent Xo. 12,696, 1884. 

1647. Double worm gear, right and left hand threads. Nentraliees 

the end throst on shaft A and B may be geared together. 

1648. Pointed gear ; nsed for light work and for minimnm of friotion. 

1649. Cnrved worm gear, for heavy strains. Beveral teeth are in 

gear at once, bnt the thread, having a varying section and pitch, is 
difGcult to ont 

1650. Antifriction worm gear (Hawkins'). The wheel has foni 

rollers ; when one pair is nearly ont of gear with the worm, the 
next pair is coming into gear. This worm is also difSoolt to ont 
1691. Crown worm gear. 

1662. Ball joint mitre gear. 

1663. Multiplying rack gear. The npper moving rack is driven at 

twice the speed of the spnr wheel rod. The lower rack is fised; 
nsed on planing and printing machines. 

1554 to 1667. Varieties of worm gear, with straight, hollowed, and 
onrved teeth ; the latter are strongest. 

1568. Worm and rack gear. 
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1S69. Siffereatiol worm gear. The worm gears into two wheels, one 
having one tooth more than the other. 
See also Seotiona 10 and 31. 

Section 85.— TRANSMISSION OF POWER. 

a. B7 belt, chain, or rope. See Sections 3, 66. 

b. By Bbafth^ See Section 76. 

o. B7 gearli^. See Sections 81 and 40. 

d. By Bteam or air conveyed in pipes (elastic fluids}. 

e. By water, glycerine, or oil oonveyed in pipes (non-eUstio 

fluids). 
£ By stiff rods mnning over gnides. 
g. By wiraa or ropea numing over gnide pulleys— wire rope 

tranBrniasion. See Section 66. 
h. By Bleotrioity conveyed along wire oondnotora. 

Section 86.— TANKS AND CISTERNS. 

1660. Flan of square tanb of ordinary form; formed of cast iron 

flanged plates and wrought iron tie rode, the joints are either made 
with nist cement or placed and jointed with tape and red lead. 

1661. Flan of square tank with rounded angles. 

1662. Circular tank. No tie rods required. 

1563. Elliptical tank. Beqaires tie rods across the flat sides. 

1564. Polygonal tank. Ko tie rods required. 
1566. Elevation of sqnare or pol]^onal tank. 
1566. Elevation of cyUndrlofil or clronlar tank. 

1567 & 1568. Condensing or cooling tanks. Sniface condensers 

with sloping trays or tubes. 
1619. Wrought iron tank, osnal saotion, formed of sheets and L irons 

riveted together. 
1670 & 1571. Circulating or depositing tanks, 
1672. Boiler saddle tank. 
1573. Circulating tank for hot water. 

The level of water may be mainloiued in tanks by either an over- 
flow pipe or notch, or by a ball cook on the supply pipe. 
Glass water gauges can be fixed outside to show the level of the 
water inside : and floats are need, attached to a cord and 
pulleys, for the same purpose. See alao No, 1730. 

Section 87. -THROWING IN AND OUT OF GEAR. 

1671. The driviz^ wheel is loose on shafl;, and is looked to its shaft by 

the hand wheel nut (see No. 915), or by a ratchet wheel and 

looking pawL 
1676. Two half-nuts are lifted in or out of gear with the screw by cam 

or lever motion. See No. 912, 
1576, One shaft mns in eccentric bearings, which can be revolved 

so as to throw it oat of gear with the other shaft. 



THE ENGINEERS SKETCH-BOOK. 193 




^—4 'I ILJLJ 




L1»J 



IHC. 


iM7. 




tUft. 










? 


:<:::< 




Lm. 








»7a. J57S. 



utth 



I 1675. 



!^ 




194 ^^f^ ENGINEER'S SKETCH-BOOK. 

1677. Radins bar and slot. The stnd wlieel can be sliifted in or out 

of gear ftloug the slot 
1578. Sliding back shaft, slides out of gear. See dotted linee, 
1679. Method of throwing a pnlley oat of gear bj Blacking the 
belt. 'Thifi is done either by a oam bearing or sliding motion to 
the driTon shaft Works best vertical!;. See also No. 1219. 

1580. Cam slot motion for back shaft. To throw it in or out of geai. 

1581. Motion employed for ponohing machines, &o. To set the 

pnnch in or ont of action by a cam and hand lerer. 



Section 88.— VARIABLE MOTION AND VARIABLE POWER. 

For variable speed and power by spur gear, see Seotions 84 and 10. 
For variable speed and power by bevil gear, see Section 84. 
For variable speed and power by cam gear, see Section 9. 
For variable speed and power by bell gear, see Section 3. 

1682. Variable speed belt cones, for crossed belts. Angle of oones 

should not exceed 16°. 

1683. Stepped cone gear. 

1684. Variable throw crank pin. (See Hastie's Patent, 8561, 1878 ; 

Enowelden and Edwards', 2996, 1866.) 
1586. Beam motion, with variable fiilcmm to alter the proportioiiate 
lengths of stroke of driving and driven cylinders. See also 
No. 1606. 

1586. Variable preesare accomnlator. Both cylinders are in oom- 
mnnicatdon by a pipe, and the pressure varies with the angle 
between the rams. 

1687. Wright* B variable gear. The radios of frictional eontoot of the 
wheels varies as they are moved closer together of separated. 

1588. Olmsted's variable cone friction gear, with intermediate 
double oone idle wheel instead of belt. 

1689. Convex and concave cones for open belts. 

1690. Three speed gear, each eqnrate pair of spur gear being driven 

by its own belt pulley on separate sleeve pieoes. 

1691. Irregular or elliptical gear. 

1692. Lever combination to obtain an even tension ftom a qoing 

throughoat its motion. 
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1693. Scroll spur gear. 

1694. Scroll gear for obtaining a Tuiable pnll from » weight. 

1695. Variable fHotlon gear. The pinion can be moved up or down 

ttom the offlitre to the oatdde of diu to Twy the speed. 

1596. Owen's oompormd lever variable preBsure air pompe. 
The preasnie uiore&Bing and speed decreasing as the pistoiiB rise 
(0 the top of their stroke. 

1697. 2-Bpeed gear b^ one belt One hxtae pulley B eatries a trans- 

Terse mitre wheel, which, gearing into the fixed mitre wheel A, 
drives the mitre wheel pnllej C keyed to shaft at twice the speed 
of pnlley B when the belt is on B ; by shifting the belt to pnUey 
C| the speed is 1 to 1. The third pnUey is loose for maning idle. 

1698. 2-Bpeed bevel gear with three wheels and sliding shaft, by which 

either pair can be put into gear. 

1699. 2-Bpeed bevel gear with four wheels and sliding shaft. 

1600; Increasing speed cone and screw, &iotioii gear. The oone 
is driven by &iotional contact with the pinion. 

1601. Variable fttlcrom lever, with shifting pin and hole a^'netment. 

1602. Fusee barrel, as naed in olocka and watches to eqaaliae the tension 

of sprii^ on the movement; may also be employed to give a 
variable speed. The spring is nsnally similai to No. 1481, and 
coiled in the npper barrel. 

ICOS. Variable throw crank pin and slot, mnoh need for variable 
feed motions in combination with some type of pawl and ratchet 
gear. 

1604. Variable travel imparted to the piston rod tram the 
crank by altering the point of attachment of the link A to the 



1606. Variable power pistons, single-acting. 

1606. Effects the same ends as No. 1601 or 1685, by shiftiiig the 
fulormn point along the slot by means of a socew. 
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Variable throw crank pin bj meana of a jointed orank and 
radial adjnstitig Borew. 



1609. Wind motor-fiin or tnrbine, witli nuiable-uigle Tanes actuated 

by a oentral eleeve and cam ot lever gear. 

1610. Variable McUon cone gear ; the small ftriotion pinioQ can be 

moved radially to and &o to alter the leverage and consequently 

speed of driving radius from the cone. 

Xn the steam engine, oompressed air engine, and gas engine 
(these being all elastic fluids), the power given out is varied 
by altering the snpply of eteam, air, or gas. la the vatet 
wheel tlie power may be varied by altering the quantity of 
water (or head of water) supplied to the wheel. In the turbine 
the power oon be varied by altMUig the head of supply water 
and the angle of vanes; altering the qoantity reaacee the 
speed and ef&oiency. The turbine will not work well under 
great nriatioufi of either liead or quantity. 

See also Nos. 736, 722, 723, 1190, 1191, 381, 382, 384, 386, 
877, 373, 373 ; and Sections 20 and 40. 

For variable pressnte or tension by springs, see Section 80. 

Variable balance weights, Section 20. 



Section 89.— VALVES AND COCKS. 

Of the almost innumerable varieties of valves and cooks in nae the following 
, are selected as types without reference to special uses, each type 
having its peculiar value, and the drawings are only intended to 
indicate the qieoial features of each ^rpe without such details as 
may be varied to suit each particular requirement or application. 

1611. The common plag cock. 

1612. The same, but with screwed gland. 

1613. 2-way or 3-way plug cock, with packed gland, 

1614. Hollow plug blow-off cock, with packed ghmd. 
1616. Back pressure or check valve, self closing. 

1616. Ball valve and guard, self closing. 

1617. Indiarubber disc and grating valve. 

1618. Double flap indiarubber or leather and grating valve. 

1619. Simple flap valve &ced with rubber or leather. 

1620. Kooking or rolling valve. For opening and closing gradually 

and easily against pressure. 

1621. Roll-up valve. For same purposes as the laet named. 
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1623. Seotor fall-way Borew down tbItb, Bhown dosed ; when open 
the diso is up in the chamber onl of the waterway. 

1623. Double fa06 Talvs; the epindle is screwed into the stuffing-box 
iteok and the lower ralve, the upper one being pinned to the 
spindle ; the thread in the lower valve is twice the pitch of the 
upper thread. 

1624 A 1625. Spring relief valves; the springs are adjusted to blow 
off at any stated preesure, which may be regulated by a screw or 
nut (not shown). 

1626. Weighted lever relief valve or safety valve. 

1627. Seducing valve, con be adjusted by the balance weight to paaa 

flnids from a high presenre to any lower preaanre, 

1628. Another form, with spring balance adjustment and etjoilibrium 

Tftlva 

1639. SqalUbrinm valve. 

1630. Eqnillbrlmn valve, not steam tight, but serrated, to cat off 

gradually, employed for govemors of steam engines. 

1631. Eqnilibrinm cylindrical grating valve, may be used to open 

and close either by Tertioal or revolving motion. 

1632. Common throttle or batterfly valve. 



Saplaz throttle or damper for a three-way pipe or flue. 
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1634. Hydraulic higb-preBSore check valve, with long gnide vings. 

1685. Hydranlio plug or eplndle valve and seating ; all aeatinga 

for Ugh preasare should be dutoh and hard. 

1686. DUFdex or Ramsbottom safety valve ; each valve eervea as 

a fulorum by which to lift the other. One folcrom point should 
be jointed to the lever and the latter move in a vertical guide, or 
else the point of attachment of the spring to the lever be idaced 
below the level ot the valve seatings. 



1637. A modification of the last named. 

1638. Pass valve, used for pneumatic deepatoh tcbea. 
639. OBOillating lever duplex valve. 

1640. Simple radial disc valve or sluice. 

1641 & 1643. Oscillating cylindrical valves. Corliss toIvos ; eome- 
times made tapered or conicaL 

1643. MulUple ball valve, for high lift delivery valve of large 
pnmpiiig engines. Balls are of guttapercha, and open and dcee 
without shooh, 

1641. Multiple ring valve. The rings open and dose in Bncceseion, 

thns avoiding shocks. 

1646. Double beat ring valve. 

1646. Double beat equilibrium or Comisb valve. The npper 

Boating can be made of sach area as to partly or entirely balance 
the valTe. 

1647. Multiple ring valve. The indiambber rings expand and contract 

over the perforations. 
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1648. Doable-lieat valve, with simk seating. 

1649. Common D slide valve, with three porta. 

1650. Duplex or doable D slide. 

1661. Another form, partly in ea^uilibtinnL 



1652. Eqnllibrlam slide valve, with cnronlar packed trunk on baok, of 
uea Bufficient to balance the face area of valve. 



1653. Similar resnlt obtained by a piston and link. 



16S4. Eqailibrinm pieton valve employed in lion of the slide ralve. 
A steam pipe, B B ezhaost. 



1656. Gridiron slide valve. 



1656. Common plate slide valve or sluice, nsed for blast pipes. 



1657. Floating ball valve* for automatic discharge of air from water 

maiiis. 



1668. Ordinary double-faced slnice valve, lifts dear of the water 
way. 
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16IS9. Single fooe iltlioe Tolvej for sewage water, &o. 

1660. Flap Blniee valva. Tidal ontl^ TalT& 

1661. Diaphragm valva. 

1662. OaeiUating disc valve, for gaa. 

1663. Large 3 or 4-way plxi^ eock. 
1661. Finger valve, oloeed by a spring. 

1666. Taper cone valve, for gradually closing an outlet. 

1666. Dome valve, used for hot blast, hot gases, Sk. This form retains 

its shape when heated, expanding eveiilj, 

1667. Common floatii^ ball tap. 

1668. TJiree-way air valve. 

1669. Duplex slide, used to close a number of openings at onoe. 

16T0. West's spiral valve, with indiambber cord whiob expands and 
eontraots orer a spiral perforated groove. 

1671. DenulB' self-lifting valve. The valve is kept to its seat b; the 

jvesenre being admitted on to its back through small hole A ; when 
the larger hole B is opened by the f^indle the back preesnre is 
relieved and the valve lifted by the preasore below its conical 
underside. 

1672. Common cone plug. 
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1673. Equllibritim plug or cylindrical valve, donbU ported. 

1674. Another form of self-lifting valve. See No. 1671 for 

description. 

1675. Compouaii flap valve. 

1676. Zndlambber pnmp valva 

1677. Venetian Bbntter or compound butterfly valve. 

1678. Bye pass used to allovr a soull flov when the main toIto is shot oSl 

Used also to eqaaliae preesure on both sidea of a large valve to 
enable It to open easily. 

1679. Bell and hopper, or cnp and cone; nsed fbr bUst furnaces, 

ooke oveuB, and gas generators. 

1680. Cup valve and Buspended weight. 

1681. Fonr-way valve for bot water pipes, &a 

1682. OBcillating valva 

1683. Qas pmifler centre valve, for four pnriflere; to work one 

pnrifier off and tbree on, or all four on at once. It is Bimiliu in 
plan to No. 1684, bnt bas an additional top ralve which allows the 
gas to pass into the fourth pnrifier ; the top valve has an inde- 
pendent sleeve and lever motion. 

1684. Oas purifier centre valve, employed to deliver and discharge 

gas into and ont of any one, two, or three ont of four pnrifiers. 
The motion of the gas is shown by the arrows, 

1686. Conical grating valve with radial slots, opened or dosed by 
revolving motion. 



Section 90.— WATER WHEELS AND TURBINES. 

1G86. Simple anderehot wheeL 
1687. Breast wheel. 
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1688. High breast wheel. 

1689. Overshot wheeL 

1690. Betom overahot wheaL 

1691. Internal feed re-aotion wheeL 

1693. Snnk wheel, driven by air : nuij be used bb a meter for gaa or ur. 

1693. Conent wheel, driren by tidal or river onrrauL 

1694. Flutter wheel, with bigb &U. 
1696. Horiaontal wheeL 

1696. Re-action wheel, the oldest form of turbine. 

1697. Engel'B diagonal wheel. 

1698. Scoop wheel tot raisiiig water. See d&o No. 1021. 

1699. Wheel, with internal buckets and feed. 

Note that most of tlieee may be tereiBed and made into water 
raising maohiaes, as No. 1698. 

1700 to 1703. Sections of various forms of buckets in wood and, 
iron. So, 1703 is a Tentilated booket which allows air to escape 
as the water enters. 
For goreming speed of water wheels and turbines, see Section il. 

nOi. Foumeyron's turbine, outward £ow ; the outer vanes are fixed, 
the inner ones rerolve with the shaft. 

1706. Jonval's turbine, downward flow ; either the upper or lower set 



1706. Swain's turbine, inward and downward flow, wi& inward curved 
vanes or flnmes. 
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1707. Lfiffel'B turbine, inward and downward flow ; has one onter ring of 

fixed TKnes and two inner sets reTolving, bat having different 
angles of flow. 

1708. ITliderahot Jet wheel for high preesnre water. 

Many other forms of torbines are extant, but are mostlT' modifioatums 
of the above types. The beat tjpes have means of varying the angle of 
the nnes and areas of passages to suit varying quantities of water. 



Section 91.— WHEELS IN SEGMENTS. 

1709. Heavy gearing for rolling mills, &o., with dovetailed joints, 

wedged and packed. 

1710. Wheel cast in seotora bolted together. 

1711. Berll wheel in halves. 

1712. Wheel with rixa in segments bolted together, and provided 

with bored and cottered sockets for arms in both rim and boss. 

1713. Fly wheel rim, cottered and dowelled together. 

1714. Arms and boss cast In one: the rim in segments, bolted 

together and to the arms. 

1715. Tension wheel. The tie spokes are scanetimes arranged in two 

seta at a slight angle to each other to prevent the rim turning 
withont the boss. Bicycle wheels are of this dass. 

1716. Wroi^t-lron wheel, with cost boss. 

1717. WroT^t'iron whsel, with cast boss. 

1718. Blm in segments bolted together, wood arms and cast boss, with 

sockets to receive arm^ ; this type is mnoh ussd for water wheels. 
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1719. Railway wheel : boss of cast iron with vnraght-iron amis cast 

in. The rim is of rolled iron ca steel rivett^ on. There are 
snmeFons methodB of fostening the ^res to ftnns, detailed in 
the Engineer, J11I7 23rd, 1880. 

1720. Spring rim BpUt pulley. 

1721. Segment fly-wheel, with long radial bolts to aeonre the rim, 

arms, and boss togeUier. 

1722. Large centre boaa, with rim segments bolted to it. 

1723. Wheel in halves ; the boHs is held together by two bolts acting 

SB cotters. 



Section 92— WEIGHING, MEASURING, INDICATING 
PRESSURES, &c. 
1724. Weighing by a beam with eqoal arms. Weighte A = pack- 
age B. 
1726. Weighing by a beam with nneqnal arms. Weight A 
constant; leversge of ditto variable by shifting it along the 
gradnated ann of lever. 

1726. Oradnated measuring vosbbI. 

1727. Similar pzinciple applied by oomponnd levers with on- 

equal ariDB. The table is supported on four points on the arms 
of levers loosely jointed together in the centre; one lever is 
extended and ooapled bj a rod to a graduated lever with sliding 
weight. Enife ^ges are nsed for bearings for all weighing 
machines by leverage. See No. 968. This constmotion is the 
basis of most of the ordinary weighing machines in ose. 

1728. Dnobham'B patent hydraoUo weighing machine. The 

article to he weighed is suspended from the hook, and exerts 
a pressnre an the ram. The corresponding pressure on the 
liquid (usaellf oil or glycerine) is indicated on the pressure 
gauge, which is gradnated to show the weight. 

1729. Spring balance. 

1730. Appliance for indicating depth of water iuaoistem by an 

air bell and pipe connected to a U water gange. The pressure 
on the air in the hell varies with the depth or head of water 
above it, and is indicated on the gauge. A modification of this is: 
employed for sounding at sea. 
Weights of substances may be ascertained by their displacement in water 

or mercury, or by supporting the weighing scale on a &ee piston resting 

on an ascertained area of water or meronty, the pressnre prodnoed being 

indicated by a gauge. 

17S1. Micrometer gange. 

17S)2. Badlal arm weighing machine. 

1783. Small weighing device, depending npon the angle the card 
assumes in respect of the vertical pointer, which is on a free 

1731. Automatic measuring or weighing device. The material fills 

one oompartment until it overbalances, when it fidls and empties 
itself ; the material then fills the other compartaoent, and eo on. 
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1736. Wet gas meter. The gas eoterB at tie centre, and as tbe com- 

partmente fill they rise out of the water, the gaa being discharged 
at the outer porta into the oaBtag. 
1786. Measuring wheel. 

1737. Measuring wheeL 

1738. Double slide measurer. 

1739. Automatic tipping scale. When full, to eqnal the weight, it 

falls and tipfl b j atriking a fixed stop ; the scale then tnrns over 
and retams to its position, and is refilled. 

1740. An ordinary piston and cylinder are often employed to 

meaBOre liquids, and fitted with & revereing valTe on tbe same 
principle as Xoa. 1026, 1027, and 1741. See also note to Sec. 93. 
Most of tbe rotary derices (see Section 75) have been employed 

as meters for liquids and gases. See No. 1632. 
Dry gas meters nanally employ an expanding bellows, or light 

piston, with a self-reversing valve, similar to Kos. 1299 and 

1026. See also Section 44. 

Section 93.— WATER-PRESSURE ENGINES. 

See also Section 66. 

Hydraulic ram. See No. 1025. 

RobineL See No. 1026. 

Two- or three-cylinder engines, with slide valves operated either by 
eccentrics as in tbe steam engine, or by tbe oscillation of tbe 
cylinder. The slide valves have no lap or lead; there is no 
cnshioning except what is ^veu by an air vessel on tbe snpply 
pipe, Tbree-cylJnder engines are nsnally made single acting 
with rams. See Ko. 1743. 

1741. Single cylinder engines. These must have tbe slide or other 

distributing valve reversed by pistons A, A, operated by the 
presaare of the supply water. This is usually done by tui 
auxiliary valve B, reversed by tbe main piston rod C. This 
valve admits fbo pressure water to tbe pistons A, A, which 
reverse tbe main slide valve. See No. 1506, See note below. 

1742. Mode of working an undei^round pumping engine by 

water cylinders above ground, connected to those below by pipes 
A, A- B is tbe snction, C the delivery. 

1743. One, two, or three cylinder water engine. The ports are 

in the segmental base of tbe cylinder, l»ve no lap, and are 
opened and closed by the oscillation of the cylinder, 

1744. Circular oscillating cylinder, in a case which opens and closes 

its ports by its own oscillation. 

In lien of the weighted lever valve gear for single cylinder wat«r 
pressure engines, the engine may be arranged to compress a 
spring during the stroke, which at tbe end of the stroke shall 
bo released, and by itsespauE^ion reverse the valve. 

Section 94.— WASHING. 

1745. Cylindrical revolving screen washer, for roots, dfcc 
174(>. Tub and paddle washer. 



^yGooglc 



TEE BSalSEEB'S SKETCH-BOOK. 




2l8 TBE ENQISEE^S SKETCH-BOOK. 

1717. Coal washer. The water is kept in motion np and down through 
the screen A by a cylinder and piston B ; tiie mnd sinks to C 
and the washed coal passes over to D. Both are removed 
continnonely by elevators or worms. See Seotiou 67. 
Tea washing ores sloping screens either plain or perforated are 
often need, a stream of water being kept flowing over the ore, 
which is kept in motion. See Nos. 1266 and 477, also Cylin- 
drical BeTolving Screens, as No. 1262. 
17i8. Cylindrical perforated dmin, with internal fixed spiral flange 
which canses the material to travel at a fixed rate of motion. The 
cylinder may be rerolved in a water trongh as Ko. 1745, or water 
may be fed in with the material and the casing be nnperforated. 

1749. A oontrlTance to keep a continnoos clrculaldon in a 

boiling tab or copper in which clothes, &c., ate washed. The 
hot water from the bottom rises np the tin tube, and is dischai^ed 
on the surface. 

1760. Corrogated rollers waBhiug device, for fabncs. 

1761. Water trongh and dipping hand, for washing cloths, wool, 

paper, &o. 
Domestic washers comprise, besides the ordinary tab and doUy, washing 
boards, having corragtted sorfaces ; rocking and revolving boxes, having a 
ohnm-like motion. Brushes also are sometimes used. 



Section 95.— WINDMILLS AND FEATHERING WHEELS. 

1762. Feathering paddle wheel. Each float has a bracket and pin 
at back, with connecting rod to a common eccentric (fixed), 
through which the shaft revolves, 

1753. Spiral vane or cowl, for chimney top. Used to drive a 

vertical worm inside the chimney cap to maintain an upward 
draught, by employing the wind as a motive power. 

1754. Windmill sails, with angular adjustment by a sliding device on 

the shaft. 

1755. Feathering horizontal windmill. Each float is hinged a little 

ont of centre to the arms, bo that the pressure of wind (see arrow) 
turns the floats to the positions in the sketch as they revolve. 

1766. HoUow Beml-spherical cup windmill or motor. 

1767. Wind motor, with curved vanes. These last two revolve in the 

direction of the arrows, becauBo the wind has mote hold upon the 
hollow sides of the cups and vanea than on the convex side. 

1768. Self-feathering wind wheeL 

1769. Spiral wind wheel. 
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Section 96.— WINDING APPARATUS. 

1760. Barrel or dmni, for wire, &o. 

1761. Winding barrel, for aranee, winolieB, Ac 

1762. FuBee barrel. Bee No. 1602. 

1763. Grooved bEmrel, for ohaiu. Frerenta the ohain riding as it 

ooUb. 
1761. Hexagon firome winder, for yam, 8ce. 
1766. SpooL 
1766. Card winder. 



1769. Appliance for winding bobbins of cotton, and other maohinery. 

The bobbin is stationary and the flyer revolTes, the thread 
passing up its centre and down one arm throngh the eye, which 
has an np and down feed motion to wind the thread on evenly. 

1770. Mode of feeding the thread on to the spindles to canse it to 

ooil evenly by an osoillating aim and pin over whioh the thread 
passee. 

1771. DnuQ, for flat rope or ohain wonnd npon itself. 

For winding engines and winches, see ITos. 1222 to 1226. 
See also Bope Qear, Section 66. 



Section 97.— HANDLES, 4c., FOR VARIOUS PURPOSES. 

1772. Knob handle. 

1778. Loop handle, hinged. 

1771. Loop handle, bad. 

1775. T handle. 

177e. Plain handle. 

1777. Saeh lilt or dnver handle. 

1778. Hand bar. 

1779. Swing door handle. 

1780. Son^ or flush loop handle. 

1781. Hinged lining levera. 

1782. Bent handle, lor radial motion. 
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1783. Hand wheeL 

1781. Cranked T handle. 

1785. Capstan wheel. 

1786. Bow or lUting handle, foi ladles, bnoketi, Aik 

1787. T bar handle, foi two hands. 

1788. Cross hand Isver, four, aiz, or dgbt amu. 

1789. Loop handle, sometimea oart into a. oaeting. 

1790. Rli^ handle. 

1791. Doable bar pnshli^ handles. 

1792. Bent handle, for radul motion. 
1798. Weighted handle. 

1794. Tioe handle, with sliding leror bar. 

1796. Hand bar, with fbikod lerer attachment for pomps, fte. 
' 1796. 8 lever double cranked handle. 

1797. SUrrap handle. 

1798. T lifting handle or key, for opening flnah doors oi "'"^'t-V 

1799. Thumb screw head. 

1800. Straight handle, with suspending ej9. 

1801. Capstan wheel, for soiew gear. 
1803. Ventilated twisted handle. 
1808 & 1801. Loop handles. 
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1806. Spring lock lever handle. 
1806. " Coffee pot " handle. 

See also Section iS. 

Section 98.— APPARATUS FOR DRAWING CURVES. 

See Georiug, Section 4^ ; EHipei^raph, Seotion 31. 
1607. Cyclograph, for deflcribing arcs, the diord and Tereed sine being 
given. Fix pine at A and B, fasten togetber- at C two slips (^ 
nood, hold Uie pencil at D, and move the elipa ronnd, keeping 
them against the pins. Bee also No. 11. 

1808. Hyperbolagraph. Height and focna are given as for 1809, and 

string fixed to B, aud foons A ; the arm ia pivoted at Ct and the 
pencil need as described for No. 1809. 

1809. Farabolagraph. The height of paiabolio onrve H and focus A 

are given. A atring is fastened to end of set sqnare at B, 
reaching to C* and the other end fixed to a pin in the focns A. 
A pencil held in the loop and kept against edge of set square aa 
it 18 moved to left or right will desoribe the parabolic cntve. 

1810. Cyoloidograph describes the hypo- or epi-cycloid. A modifi- 

cation of this is nsed to draw the onrvea of the teeth of wheels. 
Fentagraph, for rednoing or enlarging outline drawings. No. 1924. 
Helicograph, to describe a regnlar helix by a central fixed bevil 

wheel which drives the radial bevil wheel screw and scribing 

pencU, No. 1925. 
A simple helicograph, with radial screw and roller nnt, which 

travels along the screw as the apparatus is revolved on its centre 

pin, No. 1926. 

Section 99.— MATERiALS EMPLOYED IN CONSTRUCTION. 

The following momoraada relate only to auoh tnateriala as are required in ooDDecUon 
with maobiner; or mGohanical constnictioiia, and are Intended to Bupplj 
partlcularB of the dimenBions of the manufactured or taw material, giving- 
the aeotionB manufiictared and the limits as to size available for incot- 
poratiOQ in an; dedgn under conBideration. 
BoUed iron and steel bars are manufactured as below : — 

1811. Boands, from •^" to 7j" diameter, and up to 18' long. 

1812. Squares, from •^" to 6" square, and up to 18' long, 
181S. Flats, from ^" to 14" wide, and np to 16' long. 

1814, 1315, 1816, 1817, 1816, & 1819. L Iron Beotions are mado from 
J" X J" up to 14" X 8i", or to 12J" united inches, with equal 
or unequal flanges, and np to 30' long; but the acute, obtuse, and 
round angled sections are not usually stocked. 

1820 & 1821. T irons, from 1" X I" up to 12 united inches, or to 
9" X 4", and up to 30' long, 

1822. Boiled girder Iron, from 3" deep to 20" deep x 10" flanges, and 

to 36' long, in hnndreds of sections. 

1823. Zore girders, from 8" to 8" deep, and to 24' long. 

1824. Channel iron, from |" to 12" wide, and to 25' long. 

1825. Convex iron, from 1" to 6" wide, and up to 20' long. 

1826. Cope iron, from 1" to 4" wide, and to 20' long. 
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1837. Hnlf-roimd Iron, from i" to 4" wide, and to 20' long. 

1828. Poimel ring iron, from 3^" x ^s" to 8" x ^'' wide, and up to 

18'lon(^ 

1829. Jaokatay Iron. 

1830. Hollow cope iron. 

1831, 1882, & 1838. Ball seotionB (see Section 73), mnully made in 
18' to SO* lengths, and nmoeioiu Beotiona of from 22 lbs. to 84 lbs. 
peryaid. 

1888. Bulb L iron. . 

1884. Deck beam or bnlb T iron, np to 16" x 6". 

1836. Btdb L iron, npto 10" x 4". 

1836. Btdb Iron, to 13" wida 

1837. PUe iron. 

1839, 1840, tc 1841. Flnsh tram rails, 18' to SO' long. 

1842, 184S, & 1849. Fire bar iron. 

1844. Double L iron, 4" x 1" x i" to 6" x 5" x 4". 

1846. CrosB Iron. 

1846, 1847, & 1868, Sash bar iron. Hnndteda of special seotioiui are 
manofaotnred. 

1848. Beril edge iron. 

1860. OotMoi^ bar iron. 

1861. Hexagon bar iron. 

1862. Tyre iron, made in many sectionB. See note to No. 1719. 
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1865. BerUled flat Iron. 

1856. Trough iron. Used for biidge flooring, firs-proof floors, &a. 

1857. Double oonTez iron. 
1858 & 1859. Tramplate Iron. 

1860 & 1861. Choir or alfleper tron. 

1862. Oval iron. 

1863, 1864, & 1865. Bonnd edged flats. * 

1866. Segment ronnd iron. 

1867. Roond ec^ed convex iron. 

1868. BevlUed flat Iron. 

1869. Bevil edge flat iron. 

1870. BeviUed flat iron. 

1871. Ronnd ec^ed hollow convex Iron. 
1873. Taper edged hollow convex iron. 

1873. Boiler tube expansion ring iron. 

1874. Moulded flat bar. 

In addition to the aboye, iron ornamental mouldings are rolled 
witb moalded and relief ornamenta in bars, &oni j' to 2f wide, 
and ap to 16' or 18' long. Alao plain monldings Himilar im 
sections to those used in joinery. 
Plates (iron and steel) are mannfactnred from ^" to |" thick 
ordinary. Thicker plates are rolled to order up to 20" thick. 
Stocked sizes of ordinary plates are 4' x 2' np to 14' x 4' 6". 
Strips from 7" to 22" wide, and np to 30' long. 
Chequered plates, with diamond, ovnl or square recessed 

patterns, are made 6' X 2' np to 8' X 3' 6". 
Sheets, plain, in thicknesses from Ko. 10 w.g. to No. 36 w.g., and 
from 6' X 2' to 10' X 4'. 
Coimgatad sheets, plain or galvanised, from No, 16 to No. 26 w^ 

and from 6' x 2^ to 9' x 2'. 
Tinned sheets, same as above. 
Cold rolled sheets „ „ 

Hauished sheets „ „■ 

liCad-ooated sheets „ „ 

Tin plates, teme plates, 14" X 20", 17" X 121", 15" X 11", 14" 
X 10", 24" X 20", 28" x 10", 28" X 20". 
Hoops, from I" to 7" wide, and from No. 8 to Ho. 24 w.g. 

1875. Wire ; sections mannfactored in hard ircax, soft iron, etdt steel, 

hard steel, tempered steel, piano wire, ooTsred wire (womtd with 
either cotton, silk, gottapert^a, flax, &c.), or copper wire. Also 
brass, copper, lead, zinc, and other metal wire, hard or soft ; tinned 
), galvanised iron wire, tinned brass wire, oopporBd iron 
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Pipes (see Section 57) and tabes of wrought iron, either butt or 
lap welded, oi solid drawn, are made in fonr qualities or 
strengths: — 1. Gas tobe; 2. Steam or water tnbe; 3. Boiler 
flue tube; i. Hydranlio tabe. These ate manofactriFed front 
\" to 3" internal dtametere ; boiler fine tabes to 9" diameter, but 
mach larger sizes can be made to order. 
Bolid drawn steel tabes are made up to 10" diameter; larger 

sizes are made to order. 
Bpecial steel or wrought iron pipes, flanged witli L iron, are 
made np to 4' diameter with welded joints, and welded steel or 
wrought iron socket and spigot pipes np to 24" diameter. 

Oast iron pipes are made in the following strengths : — Rain- 
water pipes, hot-water pipes, gas mains, water mains, hydranlic 
mains for high preosnre, and the thioknesses of metal vai? 
■ooording to the pressoies. Diameters fonu 1^" np to 1', and 
lengths nsnally G' and 9'. gee Section 67. 

Castings are mode in cast iron of yaiions miztnres, according to 
strength, toughness, or hardness required, and of any weight up 
to 20 tons. Chilled iron eastings are made for hard wear, as in 
omsher rolls, &o., bat cannot be machined ; the; are nsnallj groond 
smooth hj a grindstone or emery wbeeL 

Steel castings are made in either Bessemer, Siemens-lfortin, 
Tbomas-Oilohrist, ca in cmoible steel, the latter being most relied 
npon. They require annealing to soften them sofGoiently for 
machining, are almost invariably " blown " or honeycombed, and 
rarely homogeneons, or twice alike from the same pattern or cast 

Wronght-iron castings, Mitis metal, &o., are also obtainable, 
bat malleable cast iron castings are most relied upon for toagh- 
ness, the process having now attained great perfection, bat is not 
applicable to very thick castings. 

Pressed iron on steel forgings of simple fdrms are now obtainable 
at low prices. 

Forgings in wrought iron and steel can now be made to almost 
any size, shape, and weight, and are replacing many Btractores 
formerly made of cast iron or bailt np. 

Other metals employed are copper, brass, tin, zino, phosphor- 
bronze, lead, antimony, bismnth, pewter, Mautz metal, alnmiuiom, 
Boditim, potassiam, platinom, gold, silver, nickel, and a great 
variety of the bronzes, which are valuable compounds varying in 
tenacity and hardness &om the hardest steel to that of soft copper. 
Most of tlte above are manu&otored into wife, sheets, tubes, rods, 
&&, and can in addition be cast into any form from a omcible. 
Copper can be forged but not welded ; joints in it are generally 
brazed or soldered. 
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Other materials employed oompriae — 

Timber. Yellow, white, aad red pine in logs, deals, and battens ; 
loga, np to abont 3' diameter bj 35' to 10' long ; deals, 9", 10", and 
11" wide, and from l^"to 1" thick— a few wide deals are imported 
up to 22" wide — sprnce and fir, sycamore, pear tree, willow, 
poplar, Sat, The following table givea a liat of wooda and their 
api^ioationB : — 



TABULAB STATEMENT OF THE WOODS COMMONLY IN 
USE IN GEBAT BEITAIN. 

Fos BuiLDma, 
ShipAmilding. — Oedara, deals, elms, firs, larohee, locnst, oaks, Sx., See. 
Wei works, aa pile*, fomidaUotts, dec — Alder, beech, elm, oak, plane-tree, 

white oedor. 
EouM carpentry. — Deals, oaks, pinea, Bweet chestnut. 

Fob Maohdikrt ahd Miu^-wobk. 
frame*, ifc. — Ash, beech, birch, deals, elm, mahogany, oak, pines. 
BoUert, dc. — Box, lignum tiUb, mahogany. 
TeeA ofaheels, dc. — Crab-tree, hornbeam, locust. 
Foundry pattern*. — Alder, deal, mahogany, pineit 

Fob TuBtiXET. 

Common wood for toy* (»qfle*t). — Alder, beech (small), bitch (small), 

sallow, willow. 
Be*t teoods for TwAridge ware. — Holly, horse chestnut, sycamore (white 

woods) ; applo-tree, pear-tree, plum-tree (brown woods). 
Barde*t Englith wood*. — Beech (large), box, elm, oak, walnut 

Foe FnENiTDBB. 
Common /uTnilttre and inside work*. — Beech, birch, cedars, cberrj-tree, deal, 
pinee. 
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Bettfttmilure. — Amboyna, blaob ebony, chenj-tree, Goromaudel, mahogwi;, 
maple, oak (various kinds), roae-wood, satin-wood, Bandal-wood, 
sweet chestnnt, sweet oedar, tnlip^wood, walnnt, ssebra-wood. 

Foreign hard umodt, leeeral of which are only utedfor ornamental IwiMry. — 

1. Amboyna. 13. Greenheart 26. PeniTian. 

2. Beef-wood. 14. GrenadiUo. 3G. Princefr-wood. 
a BlackBot.B.wood. 15. Iron-wood. 37. Purple-wood. 
i. Black ebony. 16. King-wood. 28. Bed sanders. 
6. Box-wood. 17. Lignum Titte. 29. Bosetta. 

6. Brazil-wood. 18. Locust 80. Bose-wood. 

7. Braziletto. 19. Mahogany. 31, Sondal-wood. 

8. Bnllet-wood. 20. Maple. 32. Satin-wood. 

9. Gam-wood. 21. Mnstoiba. 38. Snake-wood. 

10. Cocoa-wood. 22. OliTO-tree & root. 31. Tulip-wood. 

11. Coromandel. 23. Palmyra. 36. Yooca-wood. 

12. Qreen ebony. 24 Partridge-wood. 86. Zebra-wood. 

Nos. 8, 8, 16, S3, and Si are frequently scarce. 

\os. 3, 6, 8, 9, 10 are generally close, h&rd, eren tinted, and the 
more proper for eooenttio taming, bnt others may also be 
employed. 

Nob. 4, 6, 10, 12, 11, 17, 18, 19, 30, 82 are generally abundant 
and extensively used. All the woods may be used for plain 
turning, 

MlBOBU.AirEOUB PSOPBSTIIS. 

Elaaticiiff.-rA^, hazel, hickory, lanoe-wood, sweet chestnut (small), snako- 
wood, yew. 

Inelasticity and toughnett. — Beech, elm, lignum vitt^ oak, walnut 

Even grain, proper for caning. — Lime-tree, pear-tree, pine. 

Durabilily in dry vorlu. — Cedar, oak, poplar, sweet chestnut, yellow deal. 

CoUMring matter (red djes).— Brazil, braziletto, cam-wood, log-wood 
Nicaragua, red sanders, sapan-wood, 

QAouring matter (green dye). — Qreen ebony. 

CJolouring matter (yellow dyei).—F}iBiic, zantes. 

Scent. — Camphor wood, cedar, rose-wood, sandal-wood, satin-wood, saesafras. 
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Indlarabber, manuiaGtiired into slieetB, witb or withoat canraa insertion 
of single, double, or treble thioknees, np to 36" wide and to 
4" tbick ; oord \" to 1" diameter ; tubes, plain, or with canvas 
insertion or wire coiled inside or oatside, &om ^" to 1" bore, 
nsnally in SO' and 60' lengths. Washers, rii^s, rollers, strips, ' 
belts, and moulded articles of every form. 

Qattapercha is mannfitotared into similar arilelea. 

Leather. Most of the varieties are mannfaotored from the skins 
of oxen, sheep, goats, deer, horses, dogs, hogs, and seals, and the 
lai^r skins are divided into butts, shoulders, cheeks, and bellies, 
the dimensions depending of course upon the size of the animals. 
Ox hides are the largest and kid skins the smallest in general 

For meohanioal purposes ox hide, raw or tanned, is chiefly used, 
as for valves, seatings, belts, piston leathers, &o. Sheep skins 
can be obtained either strained, half-strained, or unstrained ; the 
first are hard and comparatively stiff, the last-named soft and 
pliable as cloth. Other soft varieties are goats* skins and 
chamois leather. There are many imitations of leather, bat 
they are taiely employed in mechanical oonstFuctions. 

Vnlcanleed fibre is often used for similar porposes to leatiier, as 
for valves, seatings, joints, &c. It is made in two varieties, 
medium and hard, and in sheets up to I" thick. 

Ebonite. A hard, black, horny substance, monlded into any required 



Papier lu&oh^. Solid paper, monlded ftom pulp iuto any required 
form. 

Asbestos, in sheets, cord, packing of various sections, loose libte, mill- 
board, &o. 



Ivory, from tasks and teeth. 



Vegetable ivory ; nuts about the size of eggs. 

Packings for glands, &o., are made of cotton, hemp, and other 
fibres, asbestos, indiarubber, Ac, in round, square, and other 
sections. 
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Section 100.— HEATING APPARATUS. 

For general pnrpron this eomprUe» Fnniftce*, Stoves, B^ges, Orent, Boilera (w* 
Bectiim B\ Hot-blaiit, Btcam-heated Venek, Gu Jets, tou, most of which are tolerabl; 
well known Bad in oommon tue. 

For special purposes in oonneatiun withmsoliineif varions heatingdeTloes are required, 
of which steam and gas siethnse most nnivereal]? used. Steam tabes or coilg mxT be i-arried 
tbroagh any filed ot moTable part of a macliine. Str^m-healed snrfacee, surh as tables, 
pams obamben, &c„ steam-jocKEted oylinders, and similir ountiivancra, are mnch naeii. 
Gas jets finm perronted tnbes, which ma; be shnped to an; raqnire-l position, are also 
convenient for 'Ir; heat atid liigher lerniiern tores than nan be obtained ftom steain. 

Hot irons are eoiuetimes usod, shaped to fit a cuvitj, hut of conrse reqnira to he 
replared periixiioally. 

Hoi w&tetin pipes or jackets, and hot air in fl'ies are common appl in noes for warming 
and drpDg; with the former its circulation ma^'t he provided for. and with the latter, 
either a Riiced draught or an upward inoliaation given to the flues to mniutain circalation. 
1876. Gill pipes for radiating the beat of steam or hot water. 
Iti77. Olll BtOTe, on Bimilar prinoiple, presents an extensive Borfaoe in 
contact with the air Ibi raciiation ut beat. 

Section 101. DRAWING AND ROLLING METALS, 4o. 

1878. Bolls for bar iron, grooved to soit the section required, one-half 

the groove being osuallfin each roll, and the size and shapeofthegroorea are 
graduHted down from thiitof Ibe square billet to the finished bar. 

1879. Grooved rolls for producing a tapered bar. 

1880. Rollers for turning up and welding tubes from a fiat strip. 
1831. Bending rollers. 

1882. Bolls for solid tyres, withont a weld, 

1883. Wire drawing apparatus. 

For grips for drawing wire,&a., see Nob. .^05, 51S. lAths of Torions sectiona aredtawa 
through suitable steel dies b; a rliaw l>enah ; tbe end of tlie lath is held by a grip tonga 
and tbe lath dmwn Ibrribly tliruugh the diea (using a lubricant) aud afterwards 
straightened. Rolling doi s not answer for this kind of work. 

Tbe drawing frame used for cnttin and other fibres has two, three, or more pairs of 
rollent; the lower rollers are grooved lon^tudinally and tbe nppei ones weighted and 
covered with leather, the lower ones bting t'-ared t«getner to drive at proportionate 
speeds, BO that in passing through, tbe material is stretotied between each pair of rollens 
Uie object being to extend and lay all tbe fibres parallel. 

Frc drawing lead pipes, see No. 1183. Earthenware pipes are made by a similar prooesa. 

Section 102.— STRUTS AND TIES. 

1884. Ordinary solid swelled distance rod with collars, nsed for 

1885. Similar stmt, bnt formed of tube with end oollars screwed in. 
186G. Doable flat-bar cambered stmt, stiffened by distance pieces 

and liolta. 
1887. 1888, 1889, & 1890. Sections of varieties of tbe foregoing. 

1891. Braced strut ; uanally of flat bars on edge, riveted together at the 

intecsections. 

1892. Tubular swelled strut, of plate iron, nsed for masts, sheer legs, 

otane jibs, Ac. 

1893. Built up strut, from segmental bare. 

1891. Trussed strut ; the trussing is 90° apart, bnt may be at any angle ; 
(be central bur of course takes the actonl thrust, and the truss rods keep it 
fKOL bending ot buckling. See also Nos. 295 to ^00, :)20. 
Ties, for tensile strain only are neualiy of ronnd iron, fiat or other 
aimple section, tnbe, oteven chain, rope, or wire. 
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Section 103.— MARINE ENGINES (TYPES OF). 

Mcnj nrietiM irill be fonnd illiiHtntted imder Seotion B2. The following 
are modem tj^ea : — 

1896. Diagonal paddle engines, for light draught Tesselfl. Maj of 
oonree be either of two or three oylinder type and either high 
piesBnre or oomponnd. 

1896. One of the most favoaiite types of vertical overhead 

cylinder screw enginea, nith half standards and distance 
rods, one, two or three cylinders, simple or oomponnd. The 
condenser is osnally in the back Btandards and the pnmps behind. 
Bimplioity and aooeBsibility are its chief advantages. 

1897. Stem wheel, side lever engines, not often reqnired in 

practice. The ordinary oonstmction of horizontnl engines 
nsnally aooommodatea itaelf for stem wheel driving. See 
Nob. 67fi to 679, &o. 

1898. Double standard vertical overhead oylindei' screw 

engines, the type commonly adopted for the heavier class of 
veeeelB, and frequently made for triple expansion. It is of very 
rigid oonstmction, bnt not quite so convenient for acoeBsibility 
to the working parts as No. 1896. The condenser and pmnps 
are at one side, bnilt into the standard, and the engines are 
handled &om the opposite side or from an elevated platform. 

1899. Overhead cylinder and distance rod type, the lightest and 

simplest form in nse for small engines. Every part is easily 
seen and got at, and the top weight is reduced to a tninTmnm 

1900. Ib a variety of No. 1696, with tandem cylinders and two 

cranks for triple expansion. 

1901. Is also a variety of Ho. 1698, with tandem cylinders for 

triple expansion. In this plan the intermediate stnfGng box is 
got rid of by using two piston rods to the lower cylinder, conpled 
to the piston rod of the upper or high-pressure cylinder by a 
oroBsbead. 

1902. Oomponnd overhead standard en^nes, for twin screws. 

1903. Diagonal twin screw engines. 
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1901. Horizontal twin Bcrew engines. 

1905. Flan of cyllndera as uBoall; employed for No. 1902. 

1906. Oscillating paddle ei^nes, Bometimes made with cflinden tA 

90° apart and a single oiank, as No. 664. 

1907. Overhead oscillating twin screw engines. 

1908. Annnlar cylinder paddle engines. 

1909. Overhead cylinder side-lever paddle engines. 

In addition to the above some epeoial fypea are occadonally 
employed, aa tlie Willan's three-oytiiider plan for screw ^igines,. 
See No. 592, also rarietiee of No, 593, high-speed ^pes. 



Section 104.— STRIKING AND HAMMERING : IMPACT. 

The ordinary appliances for these pnrposes oompriBO hammers of all kinds 
and anvils or blocks of all shapes to suit the work, rammers and 
mallete of wood. The steam hammer being the machine almost 
invariably used, is too well known to need illustration. It is 
made with single or doable standards, and thongh differing 
somewhat in details is practically the same machine wherever 
manufactured. 

The following are apparatus employed for partionlar oases, and not so 
well known. 

1910. The drop hammer, for power. The grip pulleys are put in gear 

by the hand lever to raise the hammer and shaft: it is some- 
times worked by hand by a simple coed and pulley. 

1911. Dead blow power hammer. The crescent-sbaped orosshead 

bar has a positive motion from the crank pin, but the hammer 
head is attached to it by strong horizontal springs, and therefore 
las some little play above and below a horizontal line. 

1912. The pile engine and monkey. The latter is generally raised 

by a hand or power winch, but a multiplying gear steam or 
hydraulic cylinder has been employed. 

1913. Another form of dead blow power hammer, bnt with a 

straight laminated plate spring, to which the hammer head is 



1914, Another type of spring power hamnjer. 
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1916. ROTolving centrifagal rapid blow hammer. 

1916. The old-foshloned tilt hammer, still in tue in wany places, 

eqteoially where water-power is employed. 

Tra: stamps, &o., see Nos. 260 & 271. 

Besides the foregoing there is the gaa hammer of Messrs. 
Tangle, the pnenmatic hammer, and a variety of power 
hammer with variable stroka See Ko. 1606. 

Section 106.— SOUND. 

InctnunentB for the piodnotlan of aaund are aoatoel; within tbe proriooe of the meohanicsl 
engineer, bat of late yean several of them have been employed in oonneotion 
with mechanioaJ meana for prodndiig sound — for fog sigaslB, whiBtling, and 
other forms of Bound dgQBlling. Magical aonnda are prodac«d bj vibration 
of air from wind, string, or reed inBtraioenU. !□ wind inBtrumente the 
vibration 1b prodaced by the lipe and modified by the shape and length of 
the tube. Strings are either bowed, as in tbe Qddle, struck, as in tbo piano, 
or Angered, as in tbe harp. Beeds are springs vibrated by a current of air. 
In the harmonium and ooaoectina ola'ts of insCioments there are no tnbea or 
pipea added to tbe reeds to modify the sounds produced ; but in tbe organ 
pipe the reeds have pipes added whioh greatly augment and qualify the 
sonnds. Other speoial Bound-producing inatraments are itlosbated here. 

1917. The Siren, or steam turbine whistle, the londeat instrnment 

known, oonsiste of a slotted cjlindrieal drum revolving inside a 
fixed dram ; the slots are angular (eee plan), bo that the rush of 
steam revolves the inner loose dmm rapidly and the sonnd is 
directed by the trnmpet-shaped hood. A pair of slotted discs 
is also sometimes used for the same purpose instead of the 
slotted dmms. 

1918. MechEinical fog-horn ; ordinary bellows are often need to snpply 

the blast 

1919. Iron gong, straok with a mtiffled hammer. 

1920. Harmonlom reeds, or tree reeds; tbe tongue oovers a slot of 

same size and shape, and can vibrate into and out of it, but 
without touching its edges ; the gravity of tone or pitch depends 
on tbe size and thickness of the tongncL 

1921. Oi^an reed pipe; the tongue A in this case beats, with a rolling 

contact, upon &e reed B, which is tnbnlar, closed at bottom and 
opening at top into the pipe C, which extends upwards from the 
block D ; E is the tuning wire which regulates the vibrating or 
&ee length of the tongne. 
1922 & 1923. Wood and metal organ pipes, whioh are practically 
large whistles, the vibration of the column of air in the pipe 
being produced by the wind striking the edge of the Up A. 
Steam whistles are bells with a ring-shaped slit below, from 

which the issuing steam strikes the lower edge of the belL 
Other forms are now made giving a more musical sound, and in 

some oases a double note, usually an interval of a major third, 

as C — ^E, by a modified form of pipe with two lips. 
Striking bella of various shapes are extensively used. 
Gongs are cheese-shaped metallic hollow suspended vessels, and 

are stmck by a muffled hammer. 
Musical Bonnds are also produced frora slips of glass, or chilled 

iron, glass bells and tnmblers, and also &om resonant magsetie 

iron Uocks. _^^_ 

1924, 1926, 1926. See Sec. 98. 
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Section 106.— DOORS, MANHOLES AND COVERS. 



1927. AppIiOAtion of a single croaahead and bolt to olose two 
oorart, ae in a pump olaok-box. 



1928. Cone seated oover, with baud-lifti&g crocnbtr and reoess. 



1939. CroEuhead and man- or mud-hole, aa oommonl; naed £»■ 
boilers, Sas, 



Cast-iron manhole and block; T-hmd bolts are genenlly 
used, bnt also eye-bolts, as in No. 937. 



1981. Wronght-iron plate lid, or cover for a tcmk. 



1932. Wrongbt-iron dished cover, with hinged oroBsbar and T-acrew 
need largely for gas retorts. 



1933. Furnace door ; hinged, with inside plate to protect the door ttora 
the heat 



1934. Manhole door with water seal, or packed recess to 1 
back gases, smell, int. 



1935. Screwed plug handhole. 



Wroi^t-iron boiler manhole cover, and block, a special 
manufacture. 



1937. Type of sliding door; can be made airtight by planing the 
seatingB. 
Hinged doors are well-known. For hinging, see Section 60. For 

fastenings, see Locking Bevices, Section 49. 
See also Noa. 981. 937, 940, 962. 
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Section 1.— ANCHORING. 

(Sm aUo P..10.) 

. Book anchor for suspension bridge cbain or a gof . 

Sea anchor ; any floating bod; (immeTsed) presenting a large areft 
to the water, aa a spar and sail, qoantit; of bnlky cargo, or raft 
of timber. 

Concrete anchor: masses of oonorete ore nsod as anohorB nnder 
water, or sunk in the ground. 

Portable machinea are anchored by attaching movable weights 
to tbe legs or base plates of the machine, also by driving stakes 
into the gromid aroand the machine. 



Section 2.-ADJUSTINQ DEVICES. 

(See also p. 10.) 

1939. Ratchet rod for odjasting and locking a lever in any required 

position, 

1940. Hicrometer screw adjustment for a lever or crank arm, which 

may be looked to its shaft by tbe olip boss and sorew, or released 

1911. Bprlug pawl adjustment ; has sufficient grip to hold against a 
moderate pressure, but may be movod by increased pressare. 

I9i2. Micrometer adjustment for a cam lever grip. 

1948. Micrometer screw, with swivel motion. 

1911. Wedge and pinion adjustment, used for applying pressure to 
type in printers' formes. 

1945. Adjustable rack for any fixing, secured by a staple bolt. 

1946. Adjustment for a spiral torsion spring to regulate its tension, 

1917. Callipers with flue adjustment by a taper screw, tapped into 

a bole in tbe split leg, so that the taper sorew springs open tbo 
slit and thus extends the opening of the calliper legs. 

1918. Adjusting pawl and head for adjusting the tension or compres- 

sion of a torsion spring, wbioh is fixed to the spindle. 

1949. Sorew adjustment for rollers to maintain parallelism. 
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1960. Adjnstme&t for expanding a split borer, rewner or loae bit, 

with miotcnueier gndnation. 
1951. Screw acUnstment tat % lerer. 

1962. AdjnBtable centre pin, tnTened by a bofqw, and fixed after 

adjoetnaent hj a nnt and washer. 

1963. Fine screw adjuatment for any movable part 

1961. Fine screw adjnstment for a radial arm. 

1966. JDlviBlon plate, with differential dividing on its oppoeite laceg. 

Belts, btuids, Sic, are adjaated by corresponding eeriea of holes 
and laoes, ecrewa or rivete to fit them. 



Section 3.— BELT GEARING. 

(See aho p. 12.) 

1966. Fast and loose pulleys; the fast pnlley is laiver in diameter 

than the loose p^ley, to allow the belt to nm slat^ when running 
idle. 

1967. Round rabber belt gear. 

1968. Device for tightening a belt ; two gnide pnlleys are run on stnds 

fixed to a rooking lever, the pull of the belt rooks this lever aa 
far as the slaok of belt will allow, thus keeping the belt tight. 

1969. Wide belt pulleys, cast with a double set ofanns (shown in section). 
1960. Belt drive for two pulleys. 

Vee belts are nsed to ran over V grooved pulleys. See No. 1243. 
Link belts ; formed of leather links conneoted by steel wire centres 

in the form of a wide pitched chain (as No. 196). 
Cord belts are formed of gnttaperoha, indiambber, leather, raw 

hide or catgnt. 
Raw hide is frequently nsed for belts ; it is stronger than leather, 

harder in snbstanoe and less porous. 



Section 4.— BALL AND SOCKET JOINTS. 

(See aUo p. 12.) 

1961. Swinging fixing, with ball and onp joint. 

1962. Ball joint for any swinging fixing required to be released or aecnred 

in various positions. 

Section 5.— BRAKES AND RETARDING APPLIANCES. 

(See oho p. 14.) 

1968. Steam ei^ine dash-pot; a ateam cushioning device for valve 
movements. The oyhnder is always full of steam tinder pressure, 
and a small bye-paae groove provided to allow steam to pass the 
piston when a blow or posh is received. See No. 1480. 
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1964. RfUlway car 1;>rake, fnlcramed on the talo spriog, bo Uiat the 
loaded car gives the pressure applied through the lever. 

1966. Doable car brake; applies the grip to the vheel rim without 
oroflB or side strain on the axle. 
Brasb brake. A broBh of Bti£F bristles or etecl wires is sometiiiiea 
need as a brake to a reTolviug pulley. 



Section 6.— BOILERS, TYPES OF. 

(See also p. 16.) 
1966. Boiler, with ftimace for consuming town reftise. Meldrum 
Broa. patent, fitted with forced dianght fninace. 

Section 7.— BLOWING AND EXHAUSTING. 

(See abo p. 20.) 
1367. Type of air propeller, or Wind tnrblne, not centrifugal ; the 
air is driven patallel to tbe axis of the fan. 



Section 8.— BED-PLATES, FOUNDATIONS AND FRAMING 
OF MACHINES. 

(See aleo p. 22.) 

1968. Shmnk ring fastening for segments of wheels, bed-plates and 

framing, A wioaght-iron ring is shmnk over two lugs cast on 
the adjoining pieces of tbe frame, &c. 

1969. Foundation for gas engine on a fire-proof fioor, with eoveral 

layers of lelt between to diminish vibration and noise. 

1970. Box bed-plate, sometimes used as a tank, air reservoir, surface 

condenser, &c. 

1971. Standard type of stand for a light machine. 

1972. Box-bed, ft-ame or plinth, constructed of flat castings joined by 

grooves and fillets and long bolta or rivets. 
Colnmns, handrailing, and other parts of machine framings are 
UBHil as air-vessels, drain-pipes, and for enclosing working rods 
and partB of machines. 

Section 9.— CAM, TAPPET AND WIPER GEAR. 

(See oho p. 24.) 
1978. Cam plate and levers, with rocking motion; the slots can be 

formed to give any intermittent or variable motion to the lever 

ends. 
1974. Cam lever motion from a reciprocating rod. 
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1976. Spiral or wheel cam to give a reoiprocating motioii to a bar. 

1976. Compound cam to operate a number of radial grip§ or anna. 

1977. Internal oomponnd cam to ox>oTate a nmuber of ladial alidea for 

internal grip. 

Section 10.— CRANK AND EOGENTRIG GEAR. 

(See aho p. 28.) 

1978. Hinged hand-orank. 

1979. Joy's patent hydraulic eccentric for steam engine reversing 

gear. The centre block — keyed to the orank shaft — baa two small 
rams working in cylinders in the sheave, and the position of the 
eocentrio is controlled by a hand-lever and pnmp forcing oil into 
the oylinderB through a channel in the crank shaft and rams. 

1980. Doable eccentric, with tvo diameters or throws to give alternately 

two different lengths of stroke to an eccentric rod. 
Shifting eccentrics. Bee Talve gear, Section 79. 
Crank shaft governor gear. See ditto, ditto. 

1981. Three-throw bent crank. 

1982. Diagonal crank pin to give a rotary reoiprocatiiig motion as well 

as an up and down motion to a piston or rod. 
Adjustable hand crank. See Noa. ^670, '2265, 2628. 
Adjustable eccentrics. See Nob. 188, 189, 190. 
Eccentric crank motion. See Nos. 171, 17S. 
1988. Eccentric variable-throw crank pin. The pin is formed on 

an eccentric stock which can be revolved by a worm and wheel. 
1984. Crank motioil to give, from one crank having a regular motion, an 
irregular motion to a second crank or vice verga. The speed of 
the slotted crank varies throughout its circle of revolntiou. 



Section 11.— CHAIN GEAR. 

(See aJeo p. 30.) 
198C. "Chain Gear Co.'s" patent pitch chain. The tendency of 
the chain to travel to the point of the teeth is believed to keep it 
always up to pitch. 

1986. Pitched chain, with flat links, open oentre and cylindrical distance 

pins A A to fit a sprocket wheel. Sicyole drive chains are of 
this class. 
Bee p. 152 for Chain Wheels. 

Section 12.— CARRIAGES AND CARS. 

(See alio p. 32.) 

1987. Swivelling gear for car wheels. 
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Section 13.— CRUSHING, GRINDING & DISINTEGRATING. 

(See alio p. 36.) 
1988. Bcoentrio disc grinding mill. The discs have grooyed faces, 

Bnnnlar, radial or spiral. 
1969. Qrinding face tool, with s^ments of atone or emery. 

1990. Huntingdon's stamp milL 

Surface grinding, filing and polieliing ; are performed by means 
of emery, files, glass and emery paper and clotb, rerolving etonee 
and emery wheels, brasbeB, eudleaa bands fed with emery and 
other powders, &c 
1990a. Ball mill for grinding rarioos subetanceB. 

Section 16.— CLUTCHES. 

{See aUo p. 40.) 

1991. Coil-grip friotion clatoh. By the Shaw Engineering Co., BristoL 

The ooil is of eteel, in the form of a spring. 

1992. Internal grip fiiction clntoh. The internal ring is split at one 

side and expanded by the oval pin attached to the arm. The 
latter is usually reciprocated by a sliding sleeve on the shaft (as 
No. 282). 

1993. Jaw clatch thrown into gear l^ partial revolntion. 

Sectlorr 16.— COUPLINGS FOR SHAFTING. 

(See also p. 42.) 

1994. Coupling to allow two shaft ends to ran a little out of 

line ; the centre piece has a oross feather at each end at rigbt 
angles to each other, which engage with cross grooves in the sliaft 
end pieces. 

1995. Split sleeve coupling tightened on the shaft by two cone bushes 

and nnts. 

1996. Flai^e coupling, with recessed grooves for the bolt beads and 

1997. Angle coupling for shafts, instead of bevil gearing. 

1998. Angle coupling for shafts at any angle (^own at angle of 80°) 

consisting of four crank pins sliding and revolving in holes bored 
in the shaft ends. 

Section 17.— CONNECTING RODS AND LINKS. 

{See alto p. 42.) 

1999. Spring connecting rod of steel or wood. 

2000. Attachment for connecting rod to a pump ram, with pro- 

vision for biking up the brasses by a long screw. 

2001. Connecting rod end, the back brass being set np by a set sorew 

with coned point, which displaces by penetration a nmuber of 

steel balls or shot. 
S002. Solid rod end, with wedge gib and nut adjustment for brasses ; 

the latter take out sideways. 
200S. "Marine" connecting rod end. 
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200A. "Marine" oonneoting rod end, with metal cap, aud one half 
brass. 

2006. Wedge cotter and brass bearing to take the tbiust of a con- 
seotiDg rod oS its centre pin, 

2006. Solid end fbi oonnectiDg rod; brasses are set up by a capstan 

screw. 

2007. Anti-Mction rod end, where the strain is all on one stroke (as 

in single-acting pnmps), the strain coming on the friction roller. 

2008. Simple connectli^ rod end and half brass for single-actiug 

pomps, &a. 

2009. Solid link, with smTelling segments honsed in a box formed on 

the valve spindle. 

2010. Osonecting rod end, with end block to take ont sideways when 

the biasses can be removed. 

2011. Bod end, with fixed pin sconred by a cotter and nut. 

2012. Connecting rod end, orosshead and gudgeon, showing metal 

renewable pings let in on the wearing &ce8 of the gudgeon pin. 

201S. Strap end, with diagonal key. Bometimea more accessible than 
a straight key. 



Section 18.— CRANES, TYPES OF. 

(See atto p. 46.) 

2014. Crane, with sliding Jib. 

2015. Sospended traveUiug hand crane. : 

2016. Basement crane, projected diagonally upward when in use. The 

winch is a fixed one. 

2017. Loophole crane, projected horizontally when in nse by a hand- 

lope gear working a pinion and rack, or by a chain wound upon 
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2018. TraTeUing wharf crane to span a railwa;. 

Section 20.— COMPENSATING AND BALANCE WEIGHTS. 

(See alio p. 5i.) 

2019. Balance for a suspended light, lamp or Elmilat article, allowing 

it to be raised or lowered while the balance weight only travels 
half the dietauoe, and is therefore tnice the weight of the articles 
balanced. 

2020. Balance box. The cover is made aa heavy as the box. 

2021. Balanced cutter head for a milling or moulding machine. 



Section 21.— CIRCULAR AND RECIPROCATING MOTION. 

(See abo p. 56.) 

2022. The " Dake " square piston engine ; has a reoiprocating double 
piston and a traneverse sliding block, by which rotary motion is 
commnnicated to the crank pin. 

2028. Chapman's patent crank motioit. In this gear the cylinders 
are fixed at right angles and their strokes ate foor times the 
radins of the crank, which is coupled by a link with equal arms 
(of the same radios as the crank) to the two orossheads direct. 

2024. Crank motion. The crank pin runs in a sleeve having a sliding 
motion along the lever. 

202G. Crank motion (in plan), with side connecting rod and off guide. 
The crank shaft crosses the piston rod as near as may be. 

2026. Crank motion, with semi-yoke crosshead. 

2027. Ditto with yoke connecting rod. 

2028. Ditto for a pnmp, the handle describes an elliptic path. 

2029. Bonchet's crank motion to avoid dead centres. 

2030. Eccentric hand crank motion. The connecting rod has a ring- 

shaped end, and the strap is revolved on the centre pin by a 
handle fixed to it. 
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2031. Crank motion to work a sliding tool or moToment on a bar o:- 

gnide. 

2032. Offset croBshead and guide crank motion for a pump or air 

ooiupreSHOi, 
2083. Crank motion to drive a swing ann, or vice eersd, 
2081. Bide crank motion. 
2085. Atkinson's crank motion to drive the flyvheel two rerolntiouB 

to one dooble stroke of the piston. 

Section 22.— CONCENTRATED POWER. 

(See alio p. 62.) 
8036. Componnd lever shears. 

2037. Lever and tt&me gear for applying great leverage, with a 
detent to prevent roundiig back. 

Section 23.— CONVEYING MOTION TO MOVABLE PARTS 
OF MACHINERY. 

(See obo p. 62.) 
2088. Jointed tube for a travelling, hydraalio, steam, or compressed 
air, hoisting, or other engine. 

2039. A travelling wheel may be driven by a long pinion without 

affecting the travelling movement of the wheel. 

2040. Travelling spur gear similar to last, to oonvey coDtinnoaB 

motion to a travelling machine. 
Hydraulic transfer. Two rotary motors (hjdianlio) are used, 
one as driver, the other as motor, and connected together by two 
pipes forming ' the auction and delivery pipes, by which a 
continuous cironlation is kept np, and the motor driven by the 
driver, the lattor being driven tmm a shaft or engine. The pipes 
may be taken a great distance, if made lai^ enough. 

Section 24.— CUTTING TOOLS. 

{See alio p. 64.) 

2041. Fin borer, for cutting ont circular blanks with a central hole, such 

as washers, &c. 

2042. Wobbling circular saw to cut dovetail grooves. 

2043. Expansive facing, or boring pin bit. 

2044. Revolving cutter, with adjustable inserted circular cutter. 
2046. Inserted circular saw teeth, eaaily sharpened, reset, or replaced. 

2046. Chain cutter. 

2047. Hollow taper bung borer. Bores a taper hole by enlarging a 

plain bole bored by an ordinary bit. 

2048. Square hole boring bit, for wood. A square chisel containing 

a twist borer. 

2049. Turning tool for metal. Front tool. 
20fi0. Ditto ditto Enife tool. 
2051. Chasing tool for V threads. 

2062. Turning tool for metal. Screw tool for square thread. 



THE ENGIffEEB'S SKETCS-BOOK. 261 



C3E 







I [^^^^^) 




M. 



jiGooglc 



THE ENOINBBR'S SKETCH-BOOK. 



205S. Taming tool for metal V tool. 



Ditto 


ditto 


V tool for inside threads. 


Ditto 


ditto 


Side tool for square shoulders. 


Ditto 


ditto 


ditto right hand. 


Ditto 


ditto 


Boring tool. 


Ditto 


ditto 


ditto for sqnare ahoulders 


Ditto 


ditto 


ditto ditto 



2069. 

2060. Band planing tool for Bofli metals — lead, pewter, &o. 

2061. Ditto for wood, with the grain. 

2062. Ditto ditto end grain. 

2063. Faring gouge for wood. 

2064. Hollowing gouge for wood. 

2066. Cross grooving plane. Has two cntters, one to mark the cnt on 
ea<^ aide, the other to plane ont the shaTuig. 

2066. Tool for cutting oiroular holes in wronght-iron plates ; gnided 

chisel and hammer. The " Sundale" patent. 

2067. Hollow cone paring tool for pointing pins, lead pencils, Ac 

2068. Tool head for a drilling machine, with three or four hinged drill 

holders. 

2069 and 2070. Adjustable boring bits. 

2071 and 2072. Bottoming or rose drills. 

2073 and 2074. Cylinder and fluted drills for enlarging and finishing 
holes. 
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2076. Oompound cylinder drill, fluted, and provided with oU cluumel. 

2076. Boring bar bead. 

2077. Tool bolder for latbe, ehaper, or planer tools. 

Section 26.— CONDENSING AND COOLING. 

(See aUo p. 66.) 

2078. Klein's atmospberic cooler. The hot water is sprajed agaiuBt 

the upper aarfaces of a nmaber of vertical metal sheets, and 
trickles down into a tiongh. The natural circulation of air 
between Uio sheets, combined with a partial evaporatioD, cools 
the water to as low as 20° below pormal temperature. 

2079. Injector condenser, with hot well, foot valve, and air pump. 
20S0. Cooling fonntain and trays for oondenaer water. 

Cooling ponds of area ptopottionate to the quantity and tem- 
perature of the water, are used to cool condenser water where the- 
supply is limited. 

Fonntain and spray Jets are also used in conjunction with a- 
pond for cooling condenser water. 

Eorting's jet condenser. See No. 2212. 

Section 26.— CONCENTRATING AND SEPARATING. 

{See alao p. 66.) 

2080a. Centrifugal separator with air blast. The material is fed into- 
the top cone on the revolving vertical shaft, and travels down 
against an air blast from below. 

Section 27.— CHOPPING, SLICING AND MINCING. 

(See aUo p. 68.) 
2081. Maobine for slicing roots. The roller has cutters shaped to 



2082. Mill for chopping or grinding, in which the two rollers are 
driven at different peripheral speeds. 

Section 28.— CHUCKS, GRIPS AND HOLDERS. 

(See aho p. 68.) 

^083. Sockets for various tools, &a. Seotions: these are made 
either with pu«llel or taper holes. With parallel holes a set 
screw or key is used to secure the tool in the socket. See Sec. 37. 

2084. Screw chuck for wood turning. 

2086. Fork chuck for wood turning. 

2086. Screwed cup ohuok for wood taming. 

2087. Cup chuck, with taper feathers, for wood. 

r ,iz.dbyG00glc 



THE ENaiSEEHS SKMTCE-SOOE. 265 




,, Google 



266 THE ES6nmER8 SKETOB-BOOK. 

2088. AdJuBtsble tap wrench. 

2089. Elevating tool box. 

2090. Tool head for milling or snr&oing. 

2091. Three-Jaw guide or chnck. The three sliding jaws are osnall; 

set up by sorews. 

2092. Two-jaw chnck. The jaws are travelled simaltan^onsl; opposite 

wajs by a right uid left-hand screw. 

2093. Drill socket, with diagonal pin to grip the drill shank when 

screwed np. 

2094. InstantaneooB grip for vice, &c. The worm A is eccentric, and 

lifts or lowers the toothed abutment block B into or out of gear 
with the fixed rack bj a single moTement of the handle C. 
When oat of gear ABO, with the shaft and front jaw, can be 
slid in or ont ireely to any size of opening required. 

2096. Clip for a rod or cord. 

2096. Split sleeve and nut to grip a rod or shaft. 

2097. Screw cramp. 

2098. Ditto Another form. 

2099. Capstan drill or catter head, for lathe or boring machine. The 

bead revolves diagonally, and may have sockets for several tools 
to follow each other In soocessiwi in operating on a piece of work. 

2100. Adjustable tool box. 

2101. SpEUiner, with adjastable jaw. 

2103. Sprii^ taper socket, with sliding ring. 

2103. Toothed V grip for ohacka, &c. 

2101. Ditto Another form, with alternate veea. 

3106. Simplest form of V grip toi parallel cylindrical artusles. 
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310S. Three-Jaw face ohnok. The jaws are made to act together or 
separately by a Bpinl plate, or by sorews. See Noa. 158, 1881. 

2107. Split tool holder (Barber's patent), with taper thread and nut 
to grip a lonnd (or other) aeotion tool. 

310& Cap and socket for drills. 

2109. Socket and set screw for drills. 

2110. Split tool bar, with trasererBe cutter (see Xo. 2043), fitted with 

sunk screw, having a Feceaaed head for a special spanner. 

3111. Stepped jaw for lathe face chncks traversed by a sorew. Bee 

No. i09. 

3112. Spring grip for pencils, small drills, pins, &c. 

SllS. Bauer's patent spanner, or pipe wrenoh. The hinge pin is of 
the form of No. 2126. 



2116. Split end grip for a rod. 

2116. Doable vee grip for pipes, &o., which, having an eqnal move- 

ment to both jaws, remains always central. The lai^e screw must 
be twice the pitch of the amaller central screw, and one is right 
hand, the other left hand. 

2117. Hand screws, with V grip. 



Section 29.— GUSHIONINQ. 

(See alto p. 72.) 

2118. Rubber pad or buffer. 

2119. Cushion tyre for road wheels. 

2120. Ditto pneumatic. The Teeistanoe in this tyre is in- 
creased by compression of the eaclcsed air by a portable pnmp. 

Duplex pumps are coahioned at each end of the stroke by 
trapping port of the exhanat steam by the piston closing the port. 

Air vessels are need to cashion the action of a pnmp, both, on the 
delivery and suction. 

2121. A spring piston is nsed for the same porpose. 

Fads or cushions of rubber, felt, leather, Ac., are nsed as 
buffers to cnshion blows. 

Shaw ft Spiegle's steam tovring machine provides an 
elastic steam cushion which yields to prevent overstraining the 
cable, the engine then ronning backwards under the strain, but 
vrinds Dp again as the strain goes off, thus paying in and out to 
suit the motion of the vessel. 
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Section 30.— DRILLING. BORING, &c. 

(&» ako p. 72.) 
Bee Expanding reamers^ ITos. 2119, 2151. 
Ditto catten, TSoa. 2069, 2070, 627. 
Ditto anger, Seotion 86. 

Section 31.— DIFFERENTIAL GEAR. 

(See alto p. 74.) 

2122. Differential piston Indicator for Rteam engines. 

2128. Harrison's differential epicycloldal hoiat gear. Pinion A 
is fast to the barrel and locwe on the ^sft, II is kejed to the 
shsft, G and D are cast together, and mn on a stud in the large 
wheel E, which is looee on the ehaft; A and B hare different 
onmbers of teeth. 

2124. Differential screw bolt and sleeve movement 

2126. Differential screw valve fitting, with cone seat, tightened up 

b; the T head and fine thread centre! Borew ; used for gas bottlts. 
3126. Chinese windlass. The origin of modem difierential gear. 

Section 32.— ENGINES, TYPES OF. 

(See also p. 76.) 

2127. Beam engine, oomponnd; with diagonal oylindera for compact- 

nesB. 

2128. Steam cylinder, with diagonal flange joint for the valve ohest — 

enables the valve face to be easily planed, and dispenses vrith a 
sepaiate casting and joint for the box. 

2129. Fnioping or blowing engine, with side rod-crank motion. 

31 SO. One orank and one eccentric engine, with cylinders at 
right angles. The same eccentric operates both slide valves, 

2181. One crank engine, as last described. 

3132. One orank three-cylinder engine. 

31SS. Sliding cylinder engine, with three-throw crank and three 
connecting rods. The distribution of steam is mode by the 
redprooating motion of the cylinder over ports in the bedplate. 
.3134. Compound high-speed enclosed engine. 

21SG. Componnd engine, with T connecting rod and one crank, no 
dead centre. 
Crank motions. Bee Section 21. 

2186. Three-oylinder high-speed box engine, single acting. 
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2137. Atneriean type of walking beam paddle engines. 

3138. Diagonal engina^ with vertical air pump, worked by a bell-orank 
lerer. 
Vacaam engines. Two formB of this type of engine hare bean 
manufactured in which steam is employed at atmos^eric pieesQTe 
and coudenaed in a jet or snriaoe condeneer, the working preesnre 
being therefore atmospheric and never exoeeding 14 lbs. per 
square ineh absolute. These engines and theit boilers are free 
mm risk of explosion, bat reqnire a good supply of condensing 
water. 



Section 34.— ELLIPTICAL MOTION. 

(See alto j). 82.) 
S139. Crank motion to describe ovals (egg shaped, not tme eUipaes). 

2140. Ellipsograph. The point A is fixed and the point B travelled 

along the line A B. 

2141. String ellipsograph ; A and 6 are fixed in the foci of the ellipse 

and the string joined so that the pencil C (with string wheel on 
it) will reach the end of minor axis D ; the pencil will describe a 
trne ellipse. 

Section 36.— EXPANDING AND CONTRACTING DEVICES. 

(See alto p. 84.) 

2142. Expanding gate. Formed of vertical, round, or simple bars, 

fitted with sliding ferrules having centre pins passing through 
diagonal bars, these centres' being evenly spaced. 

2143. Expanding mandrel ; has three parallel feathers, expanded by a 

oential b^t having two equal cones. 

2144. Expanding socket, formed of spring wire. 

2145. Expanding legs for telescope or camera tripod. 

2146. Expanding tripod, formed to close up into a oylindrical group. 

2147. Expanding table of three or more slides. 

2148. Expanding tripod. The legs are hinged to a triangular prism, 

and form a cylindrical group when closed. 

2149. Expanding reamer. The body is split ap in three parts as far 

as the end of the bolt. 

2160. Addy's expanding collar consists of two rings with the adjacent 

fiuies spiral, so that by revolving them they separate to the extent 
of the pitch. The collar therefore expands longitudinally, not 
diamotncaUy. 

2161. Expanding split reamer or mandrel with taper screw. 

2162. Expanding riddle or screen, to vary the spaces between the 
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2155. Expanding collara or sleereB, sorewed one apou uother. 
S164. Kxpanding collet, split in three or mote parts. 

2156. Expanding pipe grip or oollar with bevel gear and right and 

left-hoDd BorewB to operate the three segmentfl together. 

2166. Expanding pipe stopper with mbber ring. See Section 39. 

BflUowB and rabber bags ar« need as expanding denees for 
gases, &c. 

Rubber balloons are expanded by air blown in under preenize. 

2167. Expanding pulley or wheel. 
Expanding plug. See No. 2368. 

2168. Expanding lever. 

The mercury bulb tube is an expanding device aotnated by 
iemperatuTe. 

{See alto Cnsliioiung ; Ohncka, Section 28.) 



Section 37.— FASTENING WHEELS, &c., TO SHAFTS. 

{See alao p. 86.) 
2169. Crank arm or lever arm, secured to shaft by a clip boas and bolt. 

2160. Ditto, secured by a screwed shank passed throngh the shaft and 

drawn np by a nnt. 

2161. Piston and rod fastening. 

2162. Ditto, ditto. 

2163. Thomas' patent wedge bnsh for eecnring plain bored pnlleys, 

&c., to shafts. 

2161. Taper screwed bush &ateniitg for a wheel, with Mctional grip. 
The bush is split on one aide only. 

2165. Taper split bush flxli^, with frlotional grip. The bnsh is 

split into three parts. 

2166. Set-sorew fixing for a lerer or aim. 
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2167. Split boss or collar, with two foims of soak. screwB for fixing 

and tighteiiiiig. 
Split wheels and pulleys &re now commonly need as fhabest 
means of fastening to sliafta. See No. 1711. 

2168. Cone sleeve (split) and nnt fastening for a whed or pnlley. 

2169. Serrated wedges. 



Section 38.— FRICTION GEAR. 

iSee alto p. 88.) 

2170. Carriage driving gear. The carriage wheel bear§ tipwud 

against the driving spindle which drives it by friction, or the 
latter is forced down into Mctiooal gear with Uie carriage wheel 
by loading or by springs. 

2171. Friotion, spring clip, for giving tension to cotton tliread passed 

between the convex disoe. 
Leather covered pinions geared with plain rimmed wheels or 
discs. These shonld always have the pinion as driver, otherwise 
the j^ion is liable to wear in fits and become aseless. 



Section 39.— QUiDES, SLIDES, &c. 

{See alio p. 90.) 

S172. Engine crosshead, formed of two slide blocks, cast with the 
gudgeon in one piece and two caps bolted together, enclosing the 
piston rod end and bolted to the slide blocks. 

2173. Crosshead single-bar gaide, with or withont the lower attach- 

ment for pump rod. 

2174. Sliding bed gnided by two square grooved stripe (one of which 

may be fixed) adjusted by diagonal set screws. 

2175. Vee gnides, with renewable strip. 

2176. Ditto, ditto, with set screw adjostment. 

2177. Ditto, ditto, with bevelled adjusting strip and set screws. 

2178. Ditto, ditto, with loose V strip set np 1^ screws on top. 

2179. Gnide block ibr engine croashead formed of a bronze shell filled 

with white metal or anti&ictiai metal. 

2180. Onrved segment guide for a link movement to tain an angle. 

2181. Crosshead guide, with two slide bars, American type. 

2182. V gnide bar and gnide. 

2183. Doable V guide for crosshead. 

2184. Crosshead guides of sqnare section. 
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jtlSS. Onida bed, with square guides mid renewable strip adjusted bj 
set screws. 

'2186. Vee guide, with V strip and set screw adjnstment 

2187. Ditto, do., with bevelled strip and set screw. 

2186. Ditto, do., adJDsted at the top. 

{1169. Simple guide attachment to a plain bar. 

2190. Onlde bars, adjiiatable, for wear. 

2191. Snglne croaahead, with adjustable guide brasses, set up b; taper 

keys and nats. 

^192. Crosshead, bent ronnd the rod. 

2193. Oroaaliead aide guide for engine or pump, plan view. 



Section 40.— GEARING, VARIOUS DEVICES IN. 

(See aUo p. 92.) 

2194. Tnm-over gear for reversing a stamp, table or platen by rack 

and pinion. 

2195. Doable driving motion hy belt for two saws, cutters, drills, &o., 

so that either me.y be pat in work at varioDS points in a half 
cirole of the radios of the arm. 

2196. Sim and planet gear. A is a fixed wheel, B is keyed to the 

barrel shaft, C and D are cast together and ran loose on a stnd 
on the crank arm. 

2197. Two-tooth pinion gear. 

2198. Cam spur gear, to give similar variable movemeats to those 

given by cams. 

2199. Motion to vary the angle of a aorew propeller blade, a 

windmill, feathering wheel, &o., by bevel gear aod a central shaft. 
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Section 41.— GOVERNING AND REGULATING SPEED, &c. 

(See tdao p. 9G.) 

2200. AtmOBpherio governor. Bod A is connected to reciprocate 

with the engine, B ia connected to the equilibrinm throttle 
Tftlve, is an inlet veItb for sir, and D an adjnstable oatlet Tfllve 
b7 which the speed is regulated. For continnons inetewl of 
InterniitteQt action on the rod and piston B, the air pnmp A Bhonld 
force air into an intermediate chamber above the piston B by 
addition of a diaphragm and delivery valve. 

2201. Oaa englne'^pendnlnin governor. Hit and miss. The rocking 

trip falls ont of gear by its own weight when the pendulnm. 
moves so fast as to release it. The upper ball is used to adjust 
the motion of the pendulum to the speed required. 
Oronk-ahaft goyemora. See Section 79. 

Self-r^alating dampers are applied to boiler floes, and are 
operated by the preBsure of steam, so as to regulate the draught. 

Ooveming the speed of hoists. See No. 1496. 

2202. Qas engine governor. The revolving cam throws the vertical 

arm of the lever far enough to close the gas valve when the speed 
increases beyond the normal. 

2203. Steam valve-regnlator, to move a valve or other detail any 

fractional part of its stroke and hold it at that point. The main 
steam and oil cylinder valvea move with the pistons. The cut- 
off valves are controlled by a hand lever and admit steam and oil 
to the same ends of their respective cylinders simultaneoosly, 
the pistons only travel till they cut off their own supply, the oil 
fluid preventing expansive action of the steam. 

2204. CentriAigal ball governor, with cone wheel motion to operate 

the cut off. 
2204a. Even -flow regulator or governing valve, for drawing off from a 
tank. 



Section 43.— HOOKS, SWIVELS, dc. 

(See alto jp. 98.) 
Hook eye for a gay rope. 
Slip hook for pile driver, monkey, &o. 
Wire hook attachment for electric wires. 
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2208. Loop or eye sbaokle. 

2209, Swivel Bhaokle for gaj, rod,'' or hook. 
3210. SUphook. 

Section 44.— INDICATING SPEEDS, &o. 

(Seedltop. 100.) 
Indicators tre amplajed— 
To register the enfay and exit of workmen to or from a &ctorj ; 
To register speeds and TuiAtion of load, steam preasnre, <!bo., on 

an engine ; 
To register wind pieasnre, baromstrio variationB — rainfall, snn- 

shine, &o. ; 
To register periodical Tiaits of a watchman or other official, and 

the hoars of such Tisite; 
To register visits to a bank safe. 

2211. Indicator to register the flow of water by its speed and 

preesore ag&iust a floating ball, nhich actuates a pencil moving 
vertically against a paper cylinder whioli is kept rerolving slovly 
by clockwork. 

Section 45.— JETS, NOZZLES AND INJECTORS. 

(See alto p. 102.) 

2212. Ectrting'B water jet condenser; reqnires 3 feet head of cen- 

deusing water. 
2218. Spray Jet for petroleum, water, &a^ wilb air blast. 

Automatic spray jets of sprinklers are constmoted to spread 
or spray water over a considerable area bj tbe force of the issuing 
current, for extingaishing fires, watering gardens, &o. 
Fonntain jets are of man; forms to deliver the water in close, 
spreading, or &n-6haped forme, artistically arranged, 
2214. Spray jet, with apiral core. 
2216. Spray jet, with annular orifice and daah-plate. 

Section 46.— JOURNALS, BEARINGS, PIVOTS, <fto. 

(See alio p. 102.) 

2216. Pedestal bearing, with four brasses and set screw adjastments. 

2217. Hydraulic oil pivot for vertical spindle. Oil nnder presenre is 

forced into the channels between Uie bearing faces, the area and 
pressure being adjusted to the load. Tbe Borplns oil is returned 
from the oil well to the pnmp. 

2218. Adjustable intermediate bearing for a vertioal shaft. It has 

three brasses set up by set screws and wedges. 
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2319. Long bearing, with oil circulation. 

8220. V bearing, or snppott for tt shaft or telescope. 

2221. Plain doable bearing, with one cap and one bolt. 

2222. Vertical shaft bearing, foi-med of two similar toe-pieces of very 

lisrd steel ranaing in oil. 

2223. Pedestal, with aide adjusting brasses, set up by set screws. 

2224. Vertical shaft bearing, similar to No. 2222, bat with small coned 

toe-piece of very hard steel. 

2225. Throst-bearing for collar screw, baviug a loose collar secured 

by two pins, drilled balf in the collar and half in the base. 

2226. Similar bearing, with a luoae collar screwed in and locked by a 

set piu. 

S227. Similar bearing ; the screw has a thick collar, with a turned 
groove and a pin drilled balf into the collar and half into the 

base. 

2228. Vertical pivot, with hardened screws. 
Ball bearings. See Section 70. 
Boiler bearings. See Section 70. 

2229. Bearing, with side brasses, set np by a set screw. 

2230. Ditto, with 3 brasses, set np by a set screw. 

2231. Ditto, with 3 brasses, the aide brflBses set up by wedge bults, 
legalated on top. 

2232. Bearing, with 3 brasses, sot np by side wedges and top seroivs. 

2233. Schiele's vertical shaft bearing. 

White metal is much naed for bearings, and may bo ran in around 
a shaft. The brasBes are sometimes made of skeleton form to 
leoeivfl white metal in this way. 
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Section 47.— PLATE WORK. 

{See tdto p. 106.) ' 
SHKET METAL JOINTS. 



2234. Ring Beam, with cover strip, 

2235. Folded ring seam. 
2286. Half folded aeam. 
2237. Filleted ring Beam.. 
2238.\ 



2241. 
2242. 



2244. 
2245. 



Bottom seama; 2244 ib Btrengtbened by a thick vire ring. 



2216 & 2247. Intermediate Bsoma, or diaphragms. 

2248. Elbow seam. 

2249. Folded pipe seam. 

PLATE AND BAR JOINTS. 

2260. Junction of T Iron, plate and T or L icon rertioals, 

2261. Ooaaet plate corner etiffener. 
2252. Plate end for a tie rod. 

2263. H iron jnnction, as in a floor framing. 

2254. Qasset plate janction for a braced Naming. 

2256. Qnsset plate Junction for H girdere of equal depths. 



Section 48.— LEVERS. 

(See also p. 108.) 

2256. Lever, with onLverseJ motion. 

2257. Hand atarting lever, cheap construction, formed of light channel- 

iron, with a bent lock bar engagii^ with boles in a sector plate 
cast on the bearing. 
Locking levers. See Section 49. 
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3368. Double lever, huid motion, toe fire-engine, pnmpe, Ac. 

2259. Looking lever formed of iron tabe with sliding catdi rod inadflk 

3260. Starting lever, witli hocked oatoh, taking into holes in a aeotor 

pl&te. 

2261. Oonvez worm for looking and adjusting a starting lever. 

2262. Bqnalleing levers for springs and rariable morements. 

2263. Lever and rack liftbg appliance. 

3261. Spring lever to look in two positions. 

2266. Hand lever adjustable to radius. With a bent handle it forms an 
adjustable hand crank. 

Spring lever formed of sted plates. See No. 1914. 

Oompoond levers. See No, 1367. "Boiler board "moraments 
in organs are of this type, but each pair of arms and its shaft or 
roller is moimted independently on a pair of end centres. 

3265a, Double lever for a plug cock, to be operated by two cords. 



Section 49.— LOCKING DEVICES. 

(Sea also p. 110.) 

2266. Lever action for a door, &o., to look it, open or shnt, in hxed 

positions. 

2267. Lever action for a gate or door, to open or olose it and_lock it 

in either position. 

2268. Revolving eyelet to look or release a rod or cord. 

3269. Abutment lock. Can only be opened by rerolTing the tnmbler 
by a key. 
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2270. Secret tcrew attachment The scsrew is fixed to the hack of 
any article, and &stened to the fiziiig A b; aliding along the slot 
Two, three or four screwe and slots are generally used. 

227L Bolt lock. The holt can be leleaaed by terolving it 180°. 

2272. Olb-key fastening for a sliding block or bracket on a plain bar. 

2278. Similar fastening, nsing a wooden bar. 

S274. Locking stod, nsed for iron bedstead laths. 

2276. Catch and hook. 

2276. Hinged catch to lock a screwed gland or nnt, 

2277. ZiOtter lock, or otmibination lock. Any nombar of discs may be 

arranged on a spindle haring a feather key, so that they must be 
all in a certain position to allow the key to slide through a notch 
or key way cut in each disc, so as to open the loop. 

2278. Looked nut 

2279. Spring pawl, umbrella oattdL 

2280. Spring snap, released by pressing the open ends togetker. 

2281. Locking pawl for spur teeth. 

2282. Spring handle. 

2233. Spring pawl, looks the wheel against a moderate force, but gives 

way to a greater force. 
Locked pawl motions. See Section 62. 
2281. Locking device for lathe headetock or tool rest The head of 

the central pin rune in a T groove or under the lathe bed, and 

is damped by the cone pointed set screw, which bears against a 

conical recess in the central pin. 
2286. BadioB bar, with notches to lock a hand lever in Tarions positions. 

The lever may be hinged to lift ont of the notches, or made thin 

enough to spring sufficiently for this purpose. 
2286. Coned screw lock for a standard foot, pin, or socket and fpgoL 
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3387. Bet screw fixing for needles, wiree, cord, &e. 

2288. Split block to grip a rod, with handle nut 

3389. Cam catch to look a wheel or spindle. 

3390. Looking gear for a shaft driven bj spur gearing, tued in place 

of a dutch. 

2291. Similar lock for a revolTing head, standard tool post, &c. 

2292. Tee groove for a T head bolt for Noe. 2290 and 2391. 

2298. Horse-shoe distance piece to plaoe between a sliding pinion and 
the ihaft collar to keep it either in or ont of gear. 

2294. Wedge plate and screw fastening for cutters, &o. 

2296. Locking device for a spring lever, bandlo, button hook, &o. 

2296. Locked centre pin. 

2297. Cotter to lock a sliding spindle. 



Section 50.-HINGE3 AND JOINTS. 

(See also p. 116.) 
2398. Link hinges for reversing a seat hack. 

2299. Tape hinging allows the door to swing through 860°. 

2300. Link hinges for reversing a door or shatter in opening or closing. 

2301. Forked joint for pump rods, &c., with stepped gibs. 
3302. Forked Joint and swivel block for screw attachment. 

2303. Swivel joint for pipe work. 

2304. Door hinged to an intermediate square strip, so as to swing 

through 360°. 
Spring hinges. See Tf^os. 1469, 1470. 

2806. Scarfed joint for pnmp rods, locked by a cross cotter and 
tapered ferrule. 

2306. Swivel Joint for pnmp rods, &c. 
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2307. Screw socket and spigot joint for rods, 

2308. Conical socket joint and set Bcrev. 

2309. 2SI0, 2311 & 2312. Socket joiute, Tariona fomu o£ See also 

Section 26. 
2313. Taper drill socket Tlie drill socket end is ahaped to fit a cross 
dot in the holder, into whioh a taper ootter can be driven to 
loosen the drill ; the slot girea a positive drive to the drill. 



Section 61.— LUBRICATORS. 

(See oho p. 120.) 

3314, Lienvain's needle labricator, with bent needle for oiling a 
orank pin. The latte; has a pad attaohed, which rabs in passing' 
the bent needle and thns takes off the oil. 

S816. Pan labricator for crank pin, to assist oiling &oro an oil can whon 
revolving. 

2316. Orank pin labricator, A fixed oil onp, with a pad of flannel 
attached ; the connecting rod end having a hent plate attached, 
whioh at every revolution raba oil off the pad into its oil cnp. 

3317. Labricating a loose palley on a fixed or revolving shaft hj a 
" Stanffer " lubricator fitted to the shaft end. 

2318. Lnbricatlng a loose pnlley on a fixed stnd. 

2319. Mode of labricating a vertical spindle, carrying a wheel or 

other top gear which prevents access to the bearing. 
S^ht feed lubricators, show the actual feed of oil in a glass 

tube filled with water through whioh the oil passes in drops; 

there are many varieties, 
Compoand lubricators are now being introdaoed whose fanction 

is to supply lubricant to every joint or part of an engine or 

machine requiring it, by antomatio feed action from one reservoir. 
2820. Syphon wick lubricator. 
2S21. Antomatlc lubricator, with intermittent feed. The revolving 

spindle is driven from the engine by a ratchet and pawl motion, 

and has a recess in it whioh in revolving delivers its contents of 

oil into the tnbe below. 
2322. Spring piston lubricator. 
2823. aiand, with oil welL 

Section 54.— MIXING AND INCORPORATING. 

{See alw p. 122.) 

2324. Dough mixer, or kneading machine. 

2325. Mixing machine, 

2326. Mixer for confectionery, worked by a crank. 
Mixing of gases by compound jots. See Section 45. 

Mixing of liquids is peri'ormed by jets, by stirring devices, and 
by running them through a pipe from two or more taps into a 
com bluing vessel. 
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Section 55.— PARALLEL MOTIONS. 

(See aiso p. 124.) 
2327. Parallel motion for an indicator pencil. 
2326. Parallel motion beam engine, with rocking link beam centros. 

2329. Parallel moving swinging bracket for gag, &o. 

2330. Parallel motion. 

2381. Parallel moving slides, hamman, or otLer devices. 

Section 66.— PUMPING AND RAISING WATER. 

(See also p. 124.) 

2332. QQadrttple-acting pomp with two piBtona, one atlaobed to a rod 

the other to ei aleere worked by lever A and links B B. 

2333. Variable delivery alngle-acting pumpa ; the eooentrica can 

be ehifled round tbe shaft 180° bj a sleeve and pin motion 
similar to No. 2467. When the eccentrics are opposite each other 
the pump does not deliver any water, but when the eooentrics are 
side by side the pump delivers the full contents of both rams. 
There is one snction and one delivery valve. 

2334. Screw pump for applying heavy preEsnre to a ram; sometimes 

need as an adjunct to give the final heavy pressure to an hydranlio 
press after the pnmps have forced tbe ram as far as their power 
permits. 

2335. Duplex-action pomp, in which both piston and cylinder move in 

opposite directions, bat the gear may be applied to two pistons in 
one pump (fixed), as No. 2382. 

2836. French pmnp, with bncket pistons, maintains a direct flow without 
reversing or check. 
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3887. Oke'B patent sewage pozap, simple and aocesfdble, three Tttlves. 

Slide valves or piston valves ue ocoasiomilly lued to (li»- 
tribnte the water m pninpe, bat must have no lap or lead, and be 
accurately adjneted. 

Air veaiels are uaed on the delivery side of a pump to ooshion the 
diaoharge of water and prevent oonoassion, water being inoom- 
preaaible. They are also sometimes useful on the suotioQ side, 
where the lift is oonsiderable. A piston and spring may be 
employed instead of an air vessel. See No, 2121. 

Pomps required to ran oonBtantly, but deliver water inter- 
mittently only, are worked (a) by an air valve on the eaotion sida 
whioh, when open, stops the water suction ; (6) by a paaa valve 
between suction and delivery which, when open, passes the 
delivery into the suction again ; and (0) by a waste valve on the 
delivery. 

Section 57.— PIPES AND CONVEYORS. 

{See oZm p. 128.) 

2838. Boiler tnbe, intemnlly ribbed. Berve's patent. 

23S9. Boiler tube fine, corrugated, to add to its strength and beating 
surface. Fox's patent. 

2840. Pipe Joint, with toggle clips. 

2S41. Pipe flange, with caulking groove. 

Flexible tubes, metallic, are now mann&ctnred l^ the Flexible 
Metallic Tubing Co. in most metale, including steel, and in 
various strengths and with various degress of flexibility, from 
that of plain rubber to such stiffiiesa as requires a little force to 
bend it. These tubes are perfectly air-tight, and will stand groat 
preesnres. 
Wire rope transmission ; Telpher gear. See Section 66. 



Section 68.— PACKINGS, JOINTS, STUFFING-BOXES AND 
PISTONS. 

(Set aho p. 182.) 

2342. Piston ring joint lapped and scarfed. 

2818. Intermediate stnfflng-boz and sleeve for high and low pressure 

cylinders. 
2344. Dished steel piston. 

2346. Bncket piston, with valve and bridle and leather packing. 
2316. Sttifflng-box, with screwed cap gland. 
2847. Piston leather for cold water. 
2816 to 2362. Piston ring joints. 
2363. Doable cone joint for a swivelling fitting for steam or water. 

The joints are ground in like a maf£room valve. 
2864. Pipe connection, with rubber disc joint, for moderate presantcs. 
Swivel pipe joint. See No. 23U8. 
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2355. Collar packing for a valve epindle, where the preBsiire tends to 

compress the packing. 
2366. Piston with two L section rings, expanded both Tertically 

and radially lij a ppiral spring. This makes a tight joint with 

the cylinder and also with the junk ring. 
2S57. Adjnstable piston ur piston valve. F. H. Eichards' patent, 

U.S.A. 

2358. Rubber ezpandii^ plag. 

2359. Oas engine piston, with three rings and jank rings between 

them. 
2360 & 2361. Valve spindle joints withoat packing or stnffing-boxes, 

kept tight bj cone seattngs and set screws. 
2862. Piston (spring) ring Joint, with glut. 



Section 69.— PROPULSION. 

(See aho p. 134.) 

2363. Steam and air jet applied to propel a vesseL 

Section 60.— MOTiVE POWER. IW0T0R8. 

See alto p. 136.) 

2364. Compound weight motor, with limited fall. Several weights 

may be nsed as shown, slightly decreasiDg in weight towards the 
motor. When weight D has ion down, C will begin to fall, and 
go on till all the weights have ran down. 
2366. Hot-air motor. A current of hot air passing np the fine 
revolves the tnrbine. 
Naphtha engines are gas engines employing the vapour of 
naphtha and air as an explosive mixture, instead of that of petro* 
leum (oil engine) or carburet ted hydrogen gas (gas engine). 

Section 62.— PAWL AND RATCHET MOTiONS. 

(See alio p. 140.) 

2366. Friction grip pawl, as applied to a wheel, may be used also for a 

rod. 

2367. Ratchet brace, or feed lever, in which the pawl is a fixed tooth, 

and the lever is slotted to allow the pawl to clear the teeth on tlie 
back stroke. 
2868. Ratchet brace, with slotted pawL 

2369. Ditto, with friction grip pawl. 

2370. Ditto, without pawL The handle is hinged to the socket 
arm, and has a tooth gearing with the ratchet, and thi-own in and 
out by the movement of the handle. 

2871. Double-acting pawls and lever. 

2372. Internal hooked pawL 

237S. Internal strut-action pawL 

2374. Gravity pawl and crown ratchet. 
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2376. Ratchet rack, orank and connecting rod, inteimittent moTcment, 

— n detent may be added to letnm the nok. 

2373. Interaal Bpring pawls for a ratchet brace. 

2377. Booking escapement 

2378. ' Ditto ■ ditto 

2379 to 2384. Forms of locked Intermittent movements. 

2385 & 2886. Intermittent rotary movements on spindlee at right 
angles. 



Section 63.— PRESSING. 

(See also p. Ui.) 

• Lever press for haj, Btraw, &c., with rack and pawl at each side 
operated by two hand levere. 

Continnons press for coal dnet, Ao. The ram has a recipro- 
cating motion, and the material is forced into a tapered chamber, 
the roBnltiDg friction in which gives enfficient resietance to presa 
the material to the density required. 



Section 66.— ROPE GEAR. 

(See aUo p. 146.) ' 

)9. End attachment for rope by a staple bolt and plate. 
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2390. Dcjuble vee pulley rim for two lopea. 

2891. Wire or hemp rope attachment, with two bolt olipe. 

2892. Similar attachment, with a thimble and one bolt dip and a. 

seizing or yitn^ 

2393. Double-bolt clip for wire ropetb 

2891 Taper socket end attachment for wire ropes. The end wires 
are out to diffetent lengths, and all bent book at one point. This- 
Btranded end of the rope ie then foioed into the taper socket, and 
the epaoea filled with melted lead or pewter. 

2896. The same method applied to «^a( taper aooket 



Section 69.— RAISING AND LOWERING. 

(See aUo p. Ii8.) 

2896. Riohmond's patent balance hydraulic lift. A is the lift 

cylinder, connected openly to the beJance cylinder B, which is 
weighted to nearly balance ram A and cage. Pressure water i» 
applied to ram to raise the load in cage. 

2897. Waygood's patent hydranlio balance lifL A is the lift 

cylinder oonunnnicating with the interior of oylinder and ram R 
which are fixed ; cylinder C and ram D are loaded to nearly 
balance the cage and ram A, and the load is raised by admlttiug 
preesore water to cylinder C. 

2898. Lever and rack liiting motion. The rack may be held up at 

each lift by a pawl. 

3S99. Rack and lever soapended hoist. A pawl or brake ma^ ba 
added to snatain the load. 

2400. Spanish windlass. 
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2101. Doable holBUng barrels, geftred together; the rope paases round 
bothburela. 
The " Otis " low preaeare elevator (hydrauUc) is worked from 
ui oTorbead air accnmnlator at 80 lbs. preaanre, the hjdroHtatia 
head being 40 lbs. There is one descen^ng main pipe connected 
to a small tank or close Teasel, into which the pnmps delirer, and 
from which the lift preaanre water is taken. 



Section 70.— ANTI-FRICTION BEARINGS. 

(See aUo p. 162.) 

3402. Roller bearings for centrifugal milk separators, Ac The 
pan ia carried on three large rollers ninning against an inverted 
cone, aa shown. 

2i03. Ball bearing for vertical shaft. By Sir Qabriel Stokes. 

2404 & 2406. Forms of grooves for ball bearings, nmning horizon- 
tally, showing points of bearing in grooves. 

2406. Boiler bearing for a vertical shaft, with steel balls between 

the ends of the cone rollers to separate them and reduce their 
friction. 

2407. Boiler bearing for a door, or other article having a limited 

travel. The roller mns on the floor, or a mil, and its Bundle 
rolls along the slot, the length of which is proportioned to the 
travel of ue door. 

2408. Double cone rollers for a table having a horizontal circnlar 

motion. 

2409. Boiler bearing for wagon axle, with balla between the roller 

ends to separate them and prevent internal friction. 
Anti-friction ecrews. See N'os. 2413, 2414. 
Anti-friction worm gear. See No. 2461. 

2410. Vertical ball bearing, with bearing snriaoeB adjusted to receive 

the direct thzHGt of the balls. 

2411. Snspended ball bearing. 

2412. Ball or roller axle bearing. 

2413. White's antl-frlotion ball bearing sorew fmd nut a.d. 1822. 

Square thread ecrew, the boils travel round tbe sorew thread, and 
by a pAFS-groove bscjc to the other end again. 

2414. Lieb's anti-friction screw and nut, euuilar to the last, bnt 

with a concave grooved screw, a.d. 1890. 



Section 71.— ROPE, BELT AND CHAIN PULLEYS. 

(See alto p. 162.) 
2416. Rope grip pnlley. Dearden's patent. 
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Section 73.— RAIL AND TRAM ROADS. 

(See aJto p. 166.) 

2116. Centre rail, with friction grip for moderate inclinea. 

Rack railways for steep inclmes of an angle, in sume cases of 10", 
are mode with central rack rails (in addition to the ordinary 
rails], and the engines have steel gearing, whioh geara into the 
teeth cat in the rack rail. 

Section 74.— REVERSING GEAR. 

(See aUo p. 158.) 

2117. Reversing motion on the same shaft by one belt and two 

polleys ; A is fast to the shaft and B fast to the bevel wheel 0, 
D mns on a fixed stnd. 

2118. Friotion cone reversmg motion on shafts at right angles. 

Section 75.— ROTARY MOTORS. 

(See alto p. 160.) 

2419. Rotary dottble-plston motor, pmnp, or meter will work in 

either direction. 

2420. Rotary motor, with hinged steam abatment. 

Section 76.— SHAITING. 

(See aUo p. 164.) 

24^1. Iron centre for a wood shaft secnred by an end plate, fonr bolts 
with recessed nnta, and a wrought-iron tnind. 

2422. Iron centre for a wood shaft, driven in a central bored hole, 

and secured by a cross cotter and two wronght-iron bands. 

2423. Iron centre for a wood shaft. The pin is driven into an iron 

cross, which is also driven into the end of the shaft in transverse 
cuts made to receive it, and secured by two wrought-iron bonds.. 

Section 77.— SPINDLES AND CENTRES. 

(See aUo p. IGi.) 

2424. Lathe fast headstock spindle, showing coned jonrnals and 

adJDstments.. 

2425. Attachment of a loose end centre to a shaft, with coned end, 

which prevents the hole bursting from cross strain on the centre. 

2426. Hook centre pin, easily disengaged. 

2427. Stnd centre, with washer riveted on or secured by a nut 

2428. Ram or trunk piston centre foe connecting rod, fastened by an 

internal nut. 

2429. Ram or tmnk piston centre, screwed into the piston. 

2430. Ram or trunk piston centre, with a transverse pin. passed right 

through the piston. 
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3431. Swaying ball oe&tre. 

2432. Rocking or swaying centra. 

2433. Rocking or swaying centre. 

2434. Eyelet centre for tiro or more leTors. 

2436. Centre pin, with Ing and screw, to prevent it from working out. 

2436, 2437 & 2438. Mflthods of fitting np connecting rod centres 
in trnnk pietons or rauiB. 



Section 78.— SCREW GEAR, BOLTS, Ac. 

(See also p. 168.) 

2439. Ball head bolt and nnt to allow it to draw up out of line. 

2440. Universal bolt head. 

2441. Ball joint bolt and not 

2442. Flush head ooned bolt. 
2448, Mutilated screw and nnt. 

2444. Nat lock, by a fixed Ing and gplit pin. 

2446. Goned bolt for Becniing and keying two parts of a maohine in 
exact relation. 

2446. Donble-natted bolt, easily made of ronnd iron. 

2447. Lever and compound nuts to obtain great lererage on a screw, 

as in a prese ; one nut arm ie osed as a Mcrnm by which the 
lever forces the other round. Stepped pawls ate naed to prevent 
the first not being loosened while moving the seoond. 
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2148. Screw gear to operate three worm wheels io the same directJon, 

for ohncka, &o. 

2 149. Screwed stay bolt, as a distance ai»j fur boiler plates, &c. 
2160. Screw eye and handle nut. 

2451. Anti-Motion worm gear. The worm wheel has friction rollers 

running on pins, which gear with the worm. 

2452. Staple bolt and washer plate. 

2453. Fang plats washer for wood. 

2454. Fang plate washer for wood. 

2455. Sunk set screw, with differential threads, to draw two plates or 

pieces together. 

2456. Taper screw, quickly released. 

2457. Mutilated screw to slide into a nut having corresponding sections 

of the thread cnt away, and to fiz by a partial tam. Used for 
bieech-pieoes of cannon. 

2458. Bolt head, wit£ transverse holes, for a plain « tommy " bar 

wrench. 

2469. Backlash nut for a eqnare thread screw. 

12460. Cap nut. 

Screw stopper. See No, 2544. 

2461. Slotted nut and set pin for fine adjustment, or for taking np wear. 

Look nuts ; nsnally two nnts are employed, the thickeM one onter- 
moet. There are many forma of patent nnta designed to prevent 
loosening by Tibtation, 

Nuts can be cast aronnd a screw in white metal or braBS. 



Section 79.— SLIDE AND OTHER VALVE GEAR. 

(See aUo p. 172.) 

2462. Cut-off gear. Two cnt-off valves similar to No. 1456, regulated 
by an external hand wheel forming the valve spindle guide bnsh. 

2468. Duplex motion for a. valve, to operate it by either rod, using 
the other as a fulcrum. 
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2464. Valve gear, with sii^e eccentric, and variable travel, M^nst- 

»ble b7 himd nbeel. The eccentric drives a block to and fro in 
a slot, the angle of vhioh in reepect of the slide valve centre line 
IB variable by a rockiiig motion controlled b; a band wheel. 

2465. Newall'B high speed engine, single-acting. In this engine the 

connecting rod tmnk centre snd the piston sre made to distribute 
the Bteom as shown. 

2466. Reversing movement for a valve, where the power will onl; 

move the valve to the half stroke or mid position, as in a slide 

valve hydranlic engine (see No. 1026), the rolling weight then 
completes the movement (see also No. 1740). 

2467. Antomatic or governor ont-otf gear. The governor operates 

the sleeve, which has a screw movement on the pin fixed to the 
ciank shaft ; a parallel feather on the sleeve revolves the ont-off 
eccentric, and varies the travel of the cut-off valve. The slide 
valves are of the form of No. 1456. 

2468. Eccentric motion to operate two slide valvea. 

2469. Crank shaft governor. The centrifugal gear acts on an ontside 

crank to which the eccentric rod is attached, instead of a sheave 
and strap. A spring is applied to retnm the eiank to fall gear. 
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2470. Single eccentric adjustable cut off for « " Fink " link gear ; 

pUin Tftlre gives eqnal distribution of steam at any cut-off ; the 
travel of the valve is regnlated hj the hand wheel. 

2471. Cam-bar movement for operatuig two valves used foi hydraulic 

starting valves. 

2472. Crank Siaft governor cut-off gear. Two hinged centrifugal 

weights are coupled by links to the cnt-off eooentrio sheave, and 
retomed to the fall open position by springs. 

2473. Joy's locomotive valve gear operated by the connecting rod; 

iite rod A is connected to the starting lever to reverse, var^, or 

stop the distribution of steam by the slide valve, as in the ordinary - 

link motion. 
2471. Lever and T oroashead to open a valve by either motion of the 

lever to right or left. See also No. 2463. 
2476. Crank shaft governor (Frof. Sweet's), cnt-off gear to vary the 

throw of a cut-off eccentric. 

2476. Reversing link motion, with single eoceatric ; the slot link is 

hinged to the reversing lever. 

2477. Sleeve and eccentric motion for governor ctit-o£ The inner 

(longest) sleeve has a longitudinal movement &om the governor 
along a straight feather groove in the shaft, and has a spiral 
groove in its periphery into which projects a pin or feather on the 
eooeutric sleeve, so that the longitudinal motion of the inner sleeve 
revolves the eccentric and alters the travel of the cnt-off slide. 
3478. The WaJschaerts valve gear, one eccentric. The slotted link 
is hung at its centre to a fixed hinge pin, and the reversing gear 
shifts the link block np or down the slot link. 
Slide valves may be worked by rack and pinion on the back or 
side flanges of the valve, or by a screw and nnt ; the nut being 
let into the body of the vialve in a recess. 



Section 80.— SPRINGS. 

(See alto p. 178.) 

2479. Wooden eprings of lance wood or ash. 

2480. Carriage spring, with splayed link saspeosion. This improves 

the pUy and action of the spring over the vertical method. 

2481. Duplex oompreseion spring. The two springs are coiled 

opposite ways. 

2482. Equalising lever to distribute the load on two car springs. 

2483. Double-ended volute spring for compression. 

2484. Sprii^band. 

Spring piston rii^s. See Section 58. 

2485. Conoidal spiral spring. 

2486. Adjustable spiral spring. A washer on top has four vanes 

below it drilled with holes to suit the diameter and pitch of the 
spring wire, whioh, being threaded throagh the vane^ is rendered 
inactive, so far as it is hold by the vanes. This appliance, there* 
fore, is used to shorten or Wgthen the live or active part of a 
spiral spring. 
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Section 81.— SAFETY APPLIANCES. 

(See alto p. 183.) 
2187. Guard for epor gearing. 
2488. Gnard for bevU geating. 

S489. Safety nut for a rnnnlDg screw. The nut takes uo atroin until the 
thread in the main nut gives way from wear. 
Fire alarmB (antomatic) depend for their action on increase of 

temperatare above a normal maximnm. 
Diaphragms are inserted in the pipe conneotions to hydraulio lift 
cylinders to admit or discharge the water at moderate speeds 
only, so that in CEise of a bnnt the lift should not descend too 
rapidly. 
BetaiQil^ valves, or non-retnm Talyes, are employed to confine 
any sudden shocks from hydraulio maohines or from breakages, to 
local pipes. 
Belief valves are applied to all hydraulic pressure systems to 

obviate the efieots of shock. 
An extra wire rope is frequently employed on suspended lifts 
to act as a safety rope. 

2490. Safety centrifugal hooks to arrest a revolving shaft when the 

speed becomes excessive. The hooks fly out and engage with 
pins on a fixed disc. 
Hope guards, boards, screens, guard rails, &o., are necessary 
to protect persons from running ropes in hoisting and rope- 
driving gears. 

2491. Collar and set screw, to prevent a key &om working out A 

set screw only — tapped into the shaft — is sometimes employed for 
this service. 

Section 82.— STEAM TRAPS. 

(See aUo p. 184.) 

2492. Steam trap, operated by expansion of a bent bar, which closes the 

inlet valve. 

Section 84.— TOOTHED GEARING. 

(See alio j>. 186.) 

2493. Circular raok (revolving) and sector, used on governors. 

2494. Skew worm and wheel gear. 

2495. Oval gear, linked together. 

2496. Mitre gear, angle of shafts variable. The two bearings are 

hinged together on the pitch line of the pair of wheels. 

2497. Wood-faced spur gear, to rnn with the wood &oeB in contact for 

quietness. The wood &ceB ore renewable, like mortiBe teeth. 
See Nos. 1362 and 1863. 

2498. Elastic spur gear, to prevent backlash. 
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2499. Bevil gear, with roller teeth in one wheel of the pitit. 

2600. Ciroolar rack and pinion gear. The nek can revolve inde- 

pendently of the Tertioal moTement. 

Section 85.— TRANSMISSION OF POWER. 

(See alto p. 192.) 

2601. Hydraolio transmission by two motors (rotary), see Section 7&< 

one of which is the driver and the other the driven motor 
conneoted by two pipes, through which the oil or water is kept is 
circulation from one motor to the other. 

Section 86.— TANKS, CISTERNS AND RESERVOIRS. 

(See alio p. 192.) 
3602. Steel bottle for oompresBed gaeea, &e. 
Barrels and casks ate need as tanks. 
Tnns and vats are largo caeks farmed of planking hooped at 

frequent intervale. 
Sqaare or rectangolar vats are formed either of wood, held 

together by long bolts, or of sUte elahs secni'ed in a similar way. 
Oompotind tanks. Where it is inconvenient to employ or erect 

one large tank, several smaller ones are connected together by 

oiroulatiiig pipes. 

Section 87.— THROWING IN AND OUT OF GEAR. 

(See alto p. 192.) 
2G03. Presser foot for sewing maohineB, or for intermittent holding 

of any flat articles ; lifted oat of gear, and held by the feather end 

resting on the sliding so<iket. 
2604. Belt shUtlng bar, adjustable every way. 
2606. Revolving worm for operating a belt shifting bar, locking it at 

the same time. 

2606. Worm gear may be thrown ont or in by moving the wheel side- 

ways on its shait. 

2607. Bolt and slot device for gearing two wheels together on one 

shaft, nsed on lathe headstocke. 

2608. Half nut for throwing out of gear, with screw, and fitted with 

spring to take up the wear of the nnt, 
2509, Sliding shaft for winch or other gear, to shift the pinion oat of 

gear or change to another speed (as in No. 2298). 
2610. Another method of locking a sliding shaft in or ont of gear. 

Section 88.— VARIABLE MOTION AND POWER. 

(See aUo p. 194.) 
aSU. Variable belt drive by elliptic pnlley. 

2612. Variable drive by an intermediate friction wheel, and two friction 

cones at right angles, j 

2613. The same device applied to two discs numing in oppoeite 

directions on the same axis. 



^dbyGoOgle 



TE^ ESaiNEEBS SKFTCM-BOOK. 




D,t„db,Googlc 



322 THE ENGINEEWS SKETCH-BOOK. 

2511. Variable drive bj- a V belt ronuiug between cone discs, tbe space 
between whiob can be varied by a hand lever or screw motioD. 

2515. Variable compensation wei^t and parallel motion for steam 

engines, by M. N. Forney, New York, 1893. 

2516. Variable cone driving. Evans' variable friction gear; a loose 

leather band, with a traversiog motion by hand screw, forma the 
gripping medinm between the cones. 

2517. Variable radius lever, operated by a crank motion to give 

variable angular reciprocating motion to a shaft. 

3618. Variable crank pin adjusted by a sector and bolt. 

2519. Variable crank pin adjnsted by a transverse screw. 

2520. Variable driving fricUon gear to give a variable speed to the 

bevil-wheel shaft A by varying the position of the friction pinitms 
as regards the disc B. 

2521. Variable adjustment for a spiral sprii^. 

2622. Adjustable centre-pieoe or bearing for a spindle or rod. 
2523. Variable radius band crank. 
2524 Variable tbrow crank pin. 

2525. Variable motion taken from a revolving cylinder) or shaft by a 

friction wheel, whose angle can be varied. 

2526, Similar motion taken from a i-evolving disc. 

IzodbyGoOglC 



TBS BmmUMSS SKSTCH-SOOK. 323 




r.„i„db, Google 



. 324 THE ENGINEEieS SKETCH-BOOK. 

Section 89.— VALVES AND COCKS. 

(.See alto p. 198.) 
2627. Slide valve porta, -vrith grodnsl cut-ofF. 

2528. Piston valve in section. See No. 165i. This conetmotion avoids- 

spring rings, vhich do not ran veil aorosa the porta, the entire 
valve being sprang into the bore. 

2529. Tube air valve. Can be mftde to open and shnt by revolTing, or 

bj longitadinal motion. 

2680. Corliss valve, with rectangular rooking spindle. 

2681. Fluxae valve for water. 

2632. Donble cone valve for steam or water, closes the leakage roandL 
tbe screw wfien opened, and requires no packing. 

3683. Double ported slide valve. 

3634. Cone plug and rubber ring for plugging a pipe. 

2683. Reversing valve for gas or air blast. 

2536. Slide valve to give a wide port opening witb short traTel. 

'2637. Removable valve seat, or gland, secured hj three set screws 
and lugs inside the vaiYe box. 

2538. Safety valve, with doable ball joint seatings, held down 
by dead weight, hung on the outer case. 

2639. Oscillating ring valve. 

H^b'pressure hydraulic slide valves are now made of hard 
wood, snch as lignum vits, running on a bronze face ; the wooct 
valve is sometimes enclosed in a bronze body or strep. 

2640. Hydraulic high-pressure valve, with renewable face. 
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2641. Tap, with orank movement, to open and cIobo an oidinair 
mnshroom Tklve. 

3542. Spring loaded valve. Ma; be opened by lifting, h shown, or 
by a horizontal poll in any direction, the pnll rod being attached 
to the top of a fixed stud in the centre of the Talre, which]then 
tilta in opening, • 

3648. Safety valve, with knife edge. 

3544. Screw pla£ bottle stopper. (Codd's patent) 

3545. Dished grating valve. 

Section 90.— WATER WHEELS AND TURBINES. 

(See alio p. 208.) 
3B46. Water-Jet donble torblne motor. 

Section 91.— WHEELS IN SEGMENTS. 

{See abo p. 213.) 
3647. Spider ' wheel or tension wheel. Cycle wheels are oon- 
stmoted on this principle, as also were the great wheels at 
Chicago and Earl's Court. There are many varietiee of this type. 

2548. Steel railway wheel, with dished veb. Wron^ iron or steel 
disc fly-wheels are now in some cases replacing wheels with arms. 

Fly-wheels are also constructed with the rim formed of wronght- 
iron bars wound round and rivetted together, or of heavy wire 
coiled roand and sscnred with steel belts. 

Section 92.— WEIGHING AND MEASURING. 

{See alto p. 214.) 

3649. Differential weighing beam. The lower hook is snspended 

Tory near the centre line of the apper one, giving a dose adjast- 
ment with a short graduated arm. 

2550. Measuring or feed wheel, for seeds, &o. The little cape dip 
into the material, and carry it up to a shoot. 

Even-flow regulator, for a tap. See No. 3204a. 

3651. Wire and sheet V gaoge. 

3653. Balance, with angular weight, and gradnated sector. 

356S. Measuring tap. 
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Section 94.— WASHING. 

(Sw alto <p. 216.) 

2561. Rotary olofhea washer. Conedsts of aa internal perforated 
dmm driven round in alternate directions inside a fixed drum, or 
other Teaael oontaining soap and water. 

2S56. Archimedean clronlator, for a washing trongh. 

Section 95.— WINDMILLS AND FEATHERING WHEELS. 

{See alto p. 218.) 

2566. Feathering paddle wheel, or tide wheeL The three floats 
are maintained vertical by spor wheels on their spindle ends, 
which gear with idle pinions driven by a iised central spur wheel 
of same size as those on the floats. 

2667. Wind turbine. The vanes are formed as Na 1967, to receive the 

wind parallel to the axis. 
Windmills are fitted with antomatio regnlatii^ devices to adjust 
their angle area and direction to the force and direction of the 
wind. 

Section 96.— WINDING APPARATUS. 

(See aho p. 220.) 
2658. Fttsee for round rope. 

Section 97.— HANDLES, HANDWHEELS, KEYS AND 
SPANNERS. 

(See alto jp. 220.) 
2569. Dished handwheeL 

2560. Bent handle, with looped end. 

2561. Handle key for cook. 

2562. Handwheel lock nnts for a screwed holt or other fastening. 
256S. Coned handle. 

2564. Cranked key or spanner. 

2565. Loop handle for plain lerur. 

2566. Hinged spanner for tightening nats or screwed glands, having 

pin holos or notched edges. 

2567. Cranked handle, ofl^t. 

2668. Bow handle. Hay be fixed or made to sirivel. 

2669. Balanced hand crank. 

2670. Hand crank, with holes to vary the radins. 
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2871. Locked handwheels for Tftlves, to be moTable in a ceTt«iB|OTder 
ojJy. 

Section 98.— APPARATUS FOR DRAWING CURVES. 

(See aito p. 224.) 
3872. Cyololdograph. The pencil is fixed to a sliding rod A, sUding 
in a socket on the jdnion spindle B, and also is forced to travel 
along the slot Ofin an open ditm revolving between four rollers D. 

Section 99.— MATERIALS EMPLOYED IN CONSTRUCTION. 

{See al»o p. 224.) 

2678. Ribbed plate or tram plate. 

2574. Trongh plate for floorbig bridges Aa. 
2576. Ditto ditto 

2576. Cnrred ditto. Hobson's patent 

2677. Wrought-iron or steel dished piston foz^g. 

2578. Wronght-iron flanged manhole forging. 

2579. Trough flooring. 

2580. Ditto. 

Iron and Steel Plates. — It is essential to poaaess some knowledge 
of what dzes and weights are obtainable at ordinary prioea, because it is fre- 
qnently deeirable to utilise tlie largest available, in order to save the cost 
of making joints. Frequently joints are made by riveting, not because 
they are wanted at all, but simply because they cost less than single plates 
would do. Information of this kind is only to be obtained &om the price' 
lists of the iron and steel manufactures, which are supplied to the trade. 

The meaning of " maximum dimensions " is thus : — Taking a 1^" 
plate, for example, the maximum dimensions of which are given in a list 
as 40' in length by lO* in width, it is not possible to get a plate measuring 
40' by 10', for that would make a united area of 400', an^ the list limit 
is 150' area. But the area can be taken out either in length or in width, 
within the limiting length of 40' and width of 10'. The maximum area 
divided hy any length in feet not txceeding the maximum, will give the 
maximum teidth for that length; and the maximum area divided &y any 
width in feet not exceeding ike roaan'mmn, will give the maxiinam length 
for that width. Thus, 150' area divided by the maiamnm length, i.e. 
40, gives S' 9" width of plate. Or 150' divided by the maximum width, 
i.e. 10, gives 15' length of plate. And for anything over these maximum 
dimensions special quotations have to be made. But no plate oan be lolled 
to contain the greatest length and the greatest width at the same time. 

Again, in reference to " extras," many points have to be borne in mind. 
Thus, as regards ghcq>e, any departure &om the rectangular form is an 
extra, as tapered plates, sketches, i.e. any irregular outlines, and also 
circles. The extra, under this head, may bo about 25a. per ton. As 
regards thichnese, plates under ^" thick tire an extra, rated at from 10«. to 
20s. per ton more. As regards width and length, quite special terms are 
made, amounting to 6& perhaps on each 3", a serious item. And as 
regards weight, steel plates over about 40 owt, are charged extra, at the 
rate of about 5s. per 6 owt. 

To give examples : The Steel Co. of Scotland roll steel plates &om 
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'^" to IV' thick, and &om an area in the firet case of 80' to ISC in the 
Utter. The thickneaseB advance by thirty-seconds in thickoess up to -A"; 
by sixteenths np to i" and by eighths up to Ij^". The following table 
will givB an idea of their limiting sizes, which may be taken as &irly 
typical of steel plates in general. It will be seen that I have included 
only a few of the thiokneases named above. 
Haximdu. 






Am. I! Thletowa. I 



David ColviUe and Sons roll platee from \" to 1^" in thickness with an 
area of 80' in the first and 140' in the last; other sizes intermediate. Bnt 
by special arrangement plates \" thick can be rolled to 140' area, and 1)" 
of 170'. Thirty hundredweight is the limit of weight in ship plates, and 
40 in boiler plates. Plates up to 6} tons weight each can be rolled at 
special prices. It is impossible to roll plates exactly to weight, and it is 
nsual to allow a deviation of from 2J per cent, to 5 per cenfe-oew weight 
for boiler plates, and under or over for ordinary plates. 

The Farkhead Steel Works roll ~^" plates to a maximum ares of 86', 
i" plates to 70', 4" plates of 110', |" plates of 140', 1" plates of 150', and 
1^" plates of 160' area. The limit ing weights are 20 owt. for ship plates, 
and 40 owt. for boiler plates. Above these 5s. per 5 cwt., or part of the 
same, is charged. 

The Weardale Iron and Coal Co. roll steel plates from J" to IJ" thick, 
with a maximum area of 60' in the first, and 120 in the second ; 80' is the 
maximum length, and 8' the maximum width. Circnlar plates are also 
rolled from 5' 6" diameter of i" thick, to 8' 6" diameter in IJ" thick. All 
ordinary thicknesses, also intermediate between these, are rolled. 

The limiting weights and dimensions of the steel plates of Bolckow, 
Yaughanand Co. are 18 cwt. 80 eq. ft. in area, 28' in length, and between 
12" and 60" in width. Extras ate, for every hundredweight, or part of the 
same above 18 cwt., 10s. ; for every foot, or part of a foot, above 28' in 
length, 58, ; for every square foot above 80 sq. ft., Ig. 

John Brown and Co., Sheffield, roll steel plates from i^" to 1^" in. thick- 
ness. A few selected thicknesseB are given below. 



ThloknMB, Irfdgih. I Width. 1 Aro. [ 


Tbick™. 


Lengtb. Widlh. Arei. 


f 


ft. 
30 
35 
40 








tt. fa. 
6 
6 9 
8 


72 1 
lit} 
130 


in. 
I 


ft. In. 1 ft. In. 
40 1 9 6 
40 9 6 
40 9 6 


It. 
180 
180 
180 


Circular and square plates of the 
follows :- 


eaue tin 


cknesses can be rolled as 


Thicknea. | 


Diuneler. 


Sqiiue. . 


Tblckunt. 


DUmeler. Squut. 


\ 


ft. in. 

6 e 

7 

8 3 


6 6 

7 

8 3 


... 


fi. in. ' ft. In. 

10 6 1 9 9 

le 6 1 9 .9 

1 10 6 ! 9 9 
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The Dalzell Steel Works of David Oolville and Sons, make a difTereuce 
in the extras in the case of steel boiler and of abip plates. Ordinary prices 
are chafed to 84" wide in boiler plates, bat to 72" only in ship plates. 
Abore that they charge ha. yet ton for every 3", or part of 3". So in 
weight, 40 owt. is the limit for boiler plates, and 30 cwt for sbip plates ; 
over those 6«. per ton is charged for every 6 owt., or part of 6 cwt. 
Circolar plates for boiler ends and crowns are rolled by David Colville and 
Sons, who supply at ordinary prices the following : f" thick, 9" 10" dia- 
meter; fi", 9' 6"; g", 9', and ■^", 8' G". 

Ab a sample of the osoal limiting sizes of iron plates, I give the 
following :^It coneists of a few selected Snedshill plates rolled by the 
Lilleshall Company, one of the most favonrably known Shropshire bonees. 
They roll iron sheets and boiler platea from -^" to 1" in thi(£ness, advanc- 
ing by thiity-seconds to -^", and by sixteentha to 1". 



mo™. 


Unph. 


Width. 


Al» 


ThIckMM. 


L«.gtb. 


Wldtb. 


A«. 


Id. 

i 
\ 


ft. In. 
30 
30 
30 


ft. In. 
5 

5 fi 

6 


5 

1 7 

! s 


In. 
1 


ft. in. 
30 
80 
80 


6 
8 
G 


80 
80 
80 



It will be observed that the limiting sizes of iron are much less than 
those of steel. 

The Bntterly Company roll both iron and steel plates. The limiting 
weights and dimensions are as follows : — For iron boiler quality, 8 owt., 
above that the extra prices are, 20«., 40«., SOs., 80s. respeotively, from 
8 owt. to 10 owt., 10 owt. to 12 cwt, 12 cwt. to 14 cwt., and 14 cwt. to 
16 owt. respectively. For bridge quality, 10 cwt. is the limit, and extras 
are 20g. and 408., from 10 cwt. to 12 cwt., and from 12 cwt. to 16 cwt. 
respectively. Area 60", and for every 10' or part above that, 20*. ; length 
25' ; width 4' 6" ; over those varions extras, ranging from 20«. to SOs. 

Section 101.— DRAWING AND ROLLING METALS, &g. 

(See also p. 234.) 
2581. Bending block, for bar iron. 

Section 106.— DOORS, MANHOLES AND COVERS. 

(See also p. 242.) 
2G82. Screw plug, with two lugs to screw it up by a plain bar placed 
between them. 

2683. New form of manliole door. 

2684. Screw fixing for a plug, door, or valve, quickly released or 

secnred. 

2585. Hollow ping, with square recess for a key or spanner. Flush 

ping. 

2586. Boot door. 

2587. Funnel plug, for filling oil reservoirs, Ac. 
2.'>88. Wrought iron or steel manhole door, dished. 

2589. Oven door, lifts oat of the catch by leaving sofGcieat play in the 
top hinge. 
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2690. Soot door. 

3591. Ditto in aeotioQ, opened by polling oatwuds and downwards; 
the hook at top prevents it &lling out. 

2692. Sorew cap or oorer. 

2598. KerolTing door. 

2694. Sliding door for fomaoes, &e. The weight of door ma; be 
relieved by rollers at top, as shown. 

2696. Door or manhole held up by two wedges. 

B traps. D traps. These aro divided chambers, or bent portions 
of pipes, designed to always contain a well of water so as to out 
off any currents of air or gaaes that would otherwise pass along 
the pipes. 
Street manholes and lampholes are round, reotangnlar, or oval 
covers, strongly made to carry street traffic, and fitted in strong 
cast-iron frames, so as to be easily removable, and yet practically 
air-tight. Those fitted over sower manholes are frequently 
provided with charcoal filters to arrest foul gases. 

Section 107.— FEED GEAR. 

2696. Ink feed, for printing machines. 

2697. Ticket feeding gear. 

2698. Feed worm, with air blast. 

2699. Hand or power feed gear, for a drill, boring maohine, <&o. 

2600. Feed motion for shapers, &c., reversible. 

2601. Ditto ditto reTersible. 

2602. Friction pawl feed motion, silent. See also Section 62. 

Section 108.— FILTERING. 
Through porous pots. 

Ditto porous solids, such as charcoal. 

Ditto pnmice stone, ohatk, &o. 

Ditto porous fabrics, fiaonel, paper, &o. 

Ditto sponge, apoi^ platinum. 

Ditto sand, gravel, calcined ores, &c. 

Ditto wire gauges, hair gauge, &o. 
Beversihle filters, such as the " Thames," &o., are made self- 
cleansing by reversing Ute flow for a short time throo^ a waste 

pipe, thus washing out the deposit. 

2603. Filtering cone, formed of vrire cloth inside a pipe. 
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IPith Jilates, Svo, cloth, lat. dd. 

Drawing, — Hints on Architectural Draughtsman^ 

ship. By G. W. TUXFORD HALLATT. Fcap. 8to, doth, u. W 
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Drawing. — The Draughtsman's Handbook of Plan 

and Map Drawing; including instructions for the preparation of 
Engineering, Architectural, and Mechanical Drawings. WUh mnairaus 

(, and ^3 Plata (i^ printed in cohun). By G. G. 

' t C.E, 4to, cloth, 9f. 

Drawing Instruments. — A Descriptive Treatise 

on Maihimatical Drawing Znstrumtntt : their constracUoD, uses, quali- 
ties, selection, preservation, and suggestions for improvement^ with bints 
upon Drawing and Colouring. By W, F. Stanley, M,R.I. Sixth edition, 
with HMtnerais iUustrationi, crown 8to, cloth, y. 

Dynamo. — Dynamo- Tmders' Hand-Book. By 

F. B. Badt. With 70 ilhulraCiom. Third edition, i8mo, cloth, 41. 6rf, 

Dynamo. — Theoretical Elements of Electro- 
Dynamic Maekinay. B; A. E. Kbnk£LI,y. Wiih tUuslratiam, 8vo, 
cloth, 4;. (id. 

Dynamo -Electric Machinery. — Dynamo-Elec- 



Earthwork Slips. — Earthwork Slips and Subsi- 

dinca utoti FvbUe Works .' Their Causes, Prevention and Reparation. 
Especially written to assist those engaged in the Construction or 
Maintenance of Railways, Docks, Canals, Waterworks, River Banks, 
Reclamation Emtankmenls, Drainage Works, &c, &c By John 
Newman, Assoc Mem. Inst. C.E., Author of * Notes on Concrete,' &c. 
Crown 8vo, cloth, ^i. dd. 

Electric Bells. — Electric Bell Construction: a 

treatise on the construction of Electric Bells, Indicators, and similar 
aoparatus. By F. C. Allsop, Author of ' Practical Electric Bell Fitting. 
With 177 illustrations drawn to scale, crown 8to, cloth, 31. 6d. 

Electric Bells. — A Practical Treatise on the 

fitting up and maintenance of Electric Bells and all Ihi necessary apfaralut. 
ByF. C, Allsop, Author of Telephones, their Constructionand Fitting;.' 
Second edition, revised, nearly 150 iUustrations, crown 8vo, cloth, y. Sd. 

Electric Currents. — Polyphase Electric Currents 

and Alternale Current Motors. By SiLVANUS P. THOMPSON, B.A., 
D.Sc, M.Inst.E.E., F.R.S. Numeraui cuts and plates, demy 8vo, 
cloth, lis. dd. 
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Electric Lighting. — Wrinkles in Electric Lighting. 

By VlNClNT Stefhkn. WUk UhutratUm. iBmo, doth, %t. bd. 



1. Tfag Eledric CuRCDt asA Itt jvodvctioii by Chemiol m&uu — ■. Pcadudkui of EkctWc 
CuimiLi by Mechanic^ mtsni— 3. Dynjuao-Elccuic UubinH— 4. Elacnic Lanipi— 
5. Lad— 6. Ship Llghiing. 

Electric Telegraph. — Telegraphic Connections, 

embradne recent methods in Quadniptex Telegraphy. By Charles 
Thom and Willis H. Jonks. miA iUiutraliont. Oblong Svo, doth. 

Electric Testing. — A Guide/or the Electric Test- 
ing of TtUgrafh CabUi. By CoL V. HosKiOB, Royal Danish Engineers. 
Third edition, ciown 8yo, cloth, +(. 6rf. 

Electric Toys. — Electric Toys. Electric Toy- 
Making, Dynamo Building and Eleclric Motor Construction for 
Amateurs. By T, O'COHOR Sloane, Ph.D. With cuts, crown 8vo, 
cloth, a,i. dd. 

Electrical Notes. — Practical Electrical Notes and 

DdiniUmi for tkt me of Engintering Studeiils and FracHcal Mm. By 
W, PzRKEN Maycock, Assoc. M. Inst. E.E., Instructor in Electrical 
EDgineering at the Pitlabe Institute, Croydon, toeether with the Rules 
and Regulations to be obaerred in Electrical InEtallalion Work. Second 
edition. Royal 31010, cloth, red edges, 21. 

Electrical Tables. — Electrical Tables and Memo- 
randa. BySiLVANUS P. Thompson, D.Sc,B.A.,F.R.S., and Eustace 
Thomas. In waistcoat-pocket size (3} in. by i| in.], Freikch morocco, 
gilt edges, with numirout illustrations, Ii, 

Electrical Testing. — A Handbook of Electrical 

Toting. By H. R. Kempe, M.I.E.E. Fourth edition, revised and 
enlarged, Svo, doth, tS-t. 

Electrical Testing. — A Practical Guide to the 

Testing oj Insulated Wires and Cables. By Herbeht Laws Webb, 
Member of the American Institute of Electiical Engineers, and of the 
Institution of Electrical Engineers, London, Crown 8vo, cloth, 41. dd. 

Electricity. — The Arithmetic of Electricity : a 

Manual of Electrical Calculations by Electrical Methods. By 
T. O'CoNOR Sloane. Crown 8yo, cloth, +(. id. 
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Electricity. — Short Lectures to Electrical Artisans, 

being a Conrae of Experimental Lectures delivered to a practical 
audience. By J. A. Fleming, M.A., D.Sc. (Lond.), Professor of Elec- 
trical Technology in Uniiersily College, London. With diagrams, 
fourtb edition, crown StO, cloth, 4/, 

Electricity. — Electricity, its Theory, Sources, a?id 

Applications. By JOHN T. SpBAGUK, M.InsLE.E. Third edition, 
thoroughly revised and exteoded, ■aiith mtnterimi illuslralivns and tabln, 
cronn Svo, cloth, ijj. 

Electricity. — Transformers: their Tlteory, Cdn- 

tlmction, and Application SimpHJUd. By C. D. HASCitfs, Assoc Mem. 
American Institute of Electrical Engineers. Illustrated, crown 8vo, 
doth, 4;. dd. 

Electricity in the House. — Domestic Electricity 

for Amatmrs. Translated from the French of E. Hospitalier, Edilcr 
of 'L'Electricien,' by C. J. Wharton, M. Inst, E.E. Numerous 
iilmtratiiins. Demy 8vo, cloth, 61. 

CONTENTS ! 
I. Produelionof the EleclricCuntnl— 3. Electric Bella— 3. Automatic Alamu— 4. Domestic 
Teleplione3— s- Electric Ciodt*— «. Eieciiic Lighten— 7. Dnmesiic Electric Liehliag— 
B. DQinHlid Application of the Electric Liiht— 9. Electric Motors— 10. Electrical Locomo- 
dos— II. Elecimtrping, Plating, uid Gilding— la. Electric Recieitioiu— 13. Vuious appli- 
calkiiu— Workshop of the Electrician. 

'E,\&ctto-'iAA%Tizt. -The Electro- Magnet and Electro- 



Electro-Motors. — Notes on design of Small Dy- 
namo. By Gbo. Halliday, Wliitworlh Scholar, Professor of Engineer- 
ing at the Hartley Institute, Southampton. Plates, 8vo, cloth, 2s, 6d, 

Electro-Motors. — The practical management of 

Dynamos and Matars. By Francis B. Crockbr, Professor of Eleirtrical 
Engineering, Columbia College, New York, and Schovler S. WKEH.ER, 
D.Sc Cut!, crown Bvo, cloth, 41, dd. 

Engineering Drawing. — Practical Geometry, 

Pa-speclii/c and Enginuring Drawing ; a Course of Descriptive Geometry 
adapted to the Requirements of the Engineering Draughtsman, including 
the determination of cast shadows and Isometric Projection, each chapter 
being followed by oumerous examples ; to which are added rales for 
Shading, Shade-lining, etc., together with practical instructions as to the 
Lining, Colouring, Printing, and general treatment of Engineering Draw- 
ings, with k chapter on drawing Instruments. By Geokge S. Clarkr, 
Capt. R.E. Second edition, with 31 plaits, a to^, cloth, lot, 6d. 
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Engineers' Tables.—^ Pocket-Book of Useful 

fimnula ami ifemeratula fer Civil and Mahanical Engiiittri. By Sic 
Guilford L. Molrswoktu, Mem. Inst. C.E., and R. B. Molesworth. 
iVitk Humtratu Uliulratiom, 7S3 pp. TwenCr-third edition, ytmo, 

">»'»> **■ SVNOPSIS c 



SorrsytDC, L«nl11n(, etc.— SscBEt)) Bwt Wdght uf UuaitMli— Eutbirock, Bric^wcirii. 
MuDorji Arches, tu. — Struti. Columni, Bomt, uxl TniMO— Flooruf , Rpg&ng, aad Roof 
Tmuu— Girdan, BiidiEi, clc— KiUnji aad Rouli— Hydnulic Foimula — CuaIi. Severs, 

WUKwoikt, Docks— GrijuioB mid P— ■- "— "—"--■ -■ >" — ' "— 

Id At, Cokrur, iBd Sound— GtaviCr : 
wCok, Shiftiu, otc— Worluhop Re 



Steam ITariB^i, Ship Bi^dinf, Tonnfg, etc.— GuoDOtv, h^oetllM, Mc— Wd(hta, 
Meuum, ud How}— Tiltonomeliy, Conic Sections, lud Curve^-TeleEnphjr— Uensun- 
tioo— TaUos of Ans« sad Circumferencea aod Arcs of CIr d si L ogarlBims, Squro and 
Cub* RDOt^ Powcn-'RedpcDcids. stc- Useful Numberr-Diaamilliil ond InHtnl C*kii- 

ItD-^AfRebruG Sign^-TelBSTsphic CamtniOkin snd Fonmiltf. 

Engineers' Tables.' — Spans' Tables and Memo- 
randa for Engin«rs. ByJ. T. HuRST.C.E. Twelfth rdition, revised and 
connderabl; ecUrgedi in waistcoat -pocket size (sf in. by 2 in.}, toui, 
gilt edges, u. 

Experimental Science. — Experimental Science: 

Elementary, Practical, and ExpenmeDCal Physics. By GEa M. HOPKINS. 
JUtittraUd by 890 engravingt. S40 pp., 8»0, cloth, 16*. 

Factories. — Our Factories, Workshops, and Ware- 

kousa: their Sanitary and Fire-Reaistiite Airuigeinentl. By B. H. 
Thwaitx, Auoc Mem. Inst C.£. With 183 wood mgravingtf crown 
Sto, cloth, 9J, 

Fermentation.- — Practical Studies in Fermentation, 

being cantiibutiom to the Life Histoijof Micro-Organismi. By Emil 
Ch. Hansen, Ph.D. Translated by Alex. K. Miller, Ph.D., 
Manchester, and revised by the Author. tVilA numerous illustrations, 

8vO, cloth, 12J-. &/. 

Foundations. — Notes on Cylinder Bridge Piers 

and the Wei! System of FoundaSians. By John Newuan, Assoc M, 
Inst. C.E., 8vo,-cloth, &. 

Founding. — A Practical Treatise on Casting and 

Founding, including descriptions of the modem macHineiy employed in 
the art. By N. E. Spbetson, Engineer. Fifth edition, with %% ftatts 
drawn to tcalev 413 pp., demy Sro, cloth, 181. 

French Polishing. — The French - Polishers 

Afanuaf. By a French-Polisher; containing Timber Staining, Washing, 
Matchilu^ Improving, Painting, Imitations, Directions for Staining, 
Sizing, Embodying, Smoothing, Spirit Varnishing, French- Polishing, 
DirecUont for Rrpolishlng. Third edition, royal 33mo, sewed, 6d. 
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Furnaces. — Practical Hints on the Working and 

Cimsirtictiim of R/genrrator Fumacts, being an Explanatory Treatise on 
the Sj^sCem of Gaseuus Firing applicable to Retort Seltiags in Gas 
Works. By MaDRICE Gkaham, Assoc. Mem. Inst, C-E, Cutt, 8vo, 
cloth, y. 

Gas Analysis. — Tke Gas Engineers' Laboratory 

Handbook. By John Hornbv, F.I.C, Honours Medallist in Gas 
Manipulation, City and Gnilds of London Institute. Xttmerims illus- 
Iralioni, crown Svo, cloth, 61. 



The Bilaaee— Weights and WeighiDg— Sampling— Mechuiical Diviium— Diying and 
Deiiccation — Sulutioa and Evaporaiiun ~ PtKipiudon — Filtration and TMaluwnt o( 
Precipitates— Simple Gravimelric EatimaliDn; — Valiunelric Analnes— Spci^al Analysu 
required by Gas Worlu— Technical Gas Analysis— Gas ReTciecs' losUucdotu, etc e(c 

Gas Engines. — Gas and Petroleum Engines: a 

Practical Treatise on the Internal Combustion Engine, By Wm. Robin- 
son, M.E., Senioi DemonsCntor and Lecturer on Applied Mechanics, 
Physics, &C., City and Guilds of London College, Finsbury, Assoc Mem. 
InsCC.E., &c Numerous illuitratiimi. 8to, clotb. 

Gas Kngincenng.— Manual /or Gas En^fteering 

Sludmti, By D. Lee. iSmo, doth, it. 

Gas Works. — Gees Works: their Arrangement, 

Construction, Plant, and Machinery. By F. Colyer, M. Inst C.E. 
H^i 11 folding Plata, SvO, cloth, tSJ. &/. 

Gold Mining. — Practical GoldMining : a Com- 
prehensive Treatise on the Origin and Ocdurence of Gald-beaiingGrsTels, 
Rocks and Ores, and the Meniods by which the Gold is extracted. By 
C.G. Warnford Lock, co-Author of 'Gold:! " '" 

tion.' ffiti 8 Plata and 275 tngravingi iit iJu 
cloth, il. u. 

Graphic Statics. — TkeElements 0/ Graphic Statics. 

By Professor Kaki. Von Ott, translated from the German by G, S, 
Clarke, Capt. R.E., Instructor in Mechanical Drawing, Royal Indiui 
Engineering College. WitA 93 ilinslrationi, crown Svo, doth, 51, 

Graphic Statics. — The Principles of Graphic 

StatUi. By George Sydenham Clarke, Capt. Royal Engineers. 
With I II itlustraliotis. Second edition, 4to, doth, iw. bd. 

Graphic Statics. — Mechanical Graphics. A 

Second Course of Mechanical Drawing. With Preface by Prof. Perry, 
B.Sfc, F.R.S. Arranged for use in Tecbnical and Science and Art Insti- 
lutes. Schools and Colleges, by Georcb Halliday, Whitworth Scholar. 
With iOmtr^iimt, 8yo, doth, fo. 
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Graphic Statics. — A New Method of Graphic 

Statiti, appliin] in the coiistmct[on of Wrought- lion Girden, practicsll]r 
illustmted by B »erie» erf Wortiog Drawings of modem type. By 
Edhuns Olahdkk, of the Grot Western R»]lwa.y, Assoc Mem. Tnet. 
C.E, SmaU folio, cloth, lor. W. 

Heat Engine. — Theory and Cimstruciion of a 

Natura! Htal Motor. TiuiiUted Irom the Gennan of RtiDOLP Diesel 
'by Bkyan Donkin, Mem, Inst. C.E. Numtrvm cvit and plaits, 8vo, 
doth, 6j. 

Hot Water.— .ffi?/ Water Supply: a Practical 

Treatise npon the Fitting of Circuladne Apparatus in couiection with 
Kildien Range and other Boilers, to suppl; Hot Water for Domestic and 
General Furpotes. With a Chapter upon Eitimating. B7 F. DTK, 
With ilhutratiom, crown Sto, cloth, y. 

Hot Water. — Not Water Apparatus: an Ele- 
mentary Guide iai the Fitting and Fidng of Boilers and Appaiatiu for 
the Circulation of Hot Water for Heating and for Domestic Supply, and 
containiog a Chapter upon Boilers and Fittings for Steam Cooking. By 
F. Dye, 31 ilhatratioiu, fcap. Svo, cloth, ■/. 6d. 

Household Manual. — Spons' Household Manual : 

a Treasury of Domestic Receipts and Guide for Home Management. 
Demj Svo, cloth, containicg 975 pages and 350 Uluittaliims, price "Ji. 6d. 



Hfam for (decting 1 good Hodm— Siniudcm— Watei Supply — Venlilation and Wuming 
— Uahllag— Fumiturs ud DecoratEac— Thioes ud Fire— The Lardci^Curini Foods for 
Imathened PresirvaiioD— Til* Dairy— The C(M»i— The Ponlry— The Kilchen— Receipts for 
Dlihes— The Housewife's Raom-HoiiHlceeFiDI, MlrkcKne— The DininE-Room— The 
Diawing-Roora— The Bedroom— The Nuncry— Tlie Siclt- Room— The BatS-Room- TTie 
I^indry— The School-Room— The PliymiuniJ— The Worli-Rooni- The library— Tbo 
Guden— The Faimyud— Small Mo ton— Household Law. 

House Hunting. — Practical Hints on Taking a 

Haute. By H, Pbhcv Bodlkois, Mem. Inst C.E., City Enrineer, 
Liverpool, Author of ' The Municipal and Sanitary Engineer's Hand- 
book,' ' Dirty Dustbins and Sloppy Streets," &c iSmo, cloth, u. (td. 

Hydraulics. — Simple Hydraulic Formula. By 

T. W, Stone, C.E., late Resident District Engineer, Victoria Water 
Supply. Crown 8vo, clolb, 4t. 

Hydraulic Machinery.— .^rfrtzw/^'c Steam and 

Hand-Pffwer Ujling and Prtiiing Machinery. By Fredbrick Colvex, 
M. Inst C.E., M. Inst. M.E. Second edition, revised and enlarged.^ mth 
9&plat€3, Svo, cloth, 2S1. 
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Hydraulic Motors. — Water or Hydraulic Motors. 

By Philip K, BjQiaiHa. WitA 206 UlnitraHent, crown 8vo, doth, 9/. 



t. InlroductiOEi — i. Hydraulics nlating ro Wa.ier Mmot^—^. Water-w}i«]i**4. BruAl 
W»t*r.wh«Ii— 3. Ovoihol tuA Kigh-hreasi Wwer-whetli— S. Pilton W»ter-wh(-'- - 
Gtneial REmarta oa 'Wiiler-il.heil.— 8. Turbinis-o. Oiiumd-floir Turlune!— iq, I . . 
flew Tucbino— II. Miicd-Row Tuibines— ii. FanJlcl-flDw Turbines— 13. Circunrcteotial- 
flow TuibincE— 14. Btguladonof Turhlnei— ig. Ueiaili of TuiUoei— 16. Wiixr-iireK 
HydiauUc Engines-./. RMijaKitinl Wattr-plcssuie EngioM— iS. Rotative Water- 

EiiKiiu— 31. GrncraTBeniuki and Rulei forWater-pnuure EniiiHi — ii. Hydraulic Rams 
— aj. Hydraulic Rami without Air Vsul In Dinet Cominumcatlan with th: Drive Pipe— 
14. 'HydTaulic RiBU with Air Vessel in Direct CommuDicitiou witli the Drive Pipe— ij. 
Hydmilic Pumping Rams— 26. Hydiaullo Ram Ei^lnes— aj. Details of HydtauUc Rami— 
%%. Rules, Fonnulas, and Tablet for Hydiaulic Rama— 99. Measuring Water in a Steam 
and over a Wdi— Indei. 

Hydropathic Establishments. — The Hydro- 
pathic EstablishmenI and iit Baths. By R. O. Allsop, Architect. 
Anthor of 'The Turkish Balh.' Mbatrated witk flatts and jaiiotis, Svo, 
'^O^.S'- CONTENTS; 

General Cossiderallaiu— Rsquitemena of the HydropstUe EstablJshipenC— Some eiiitlna 

■,...:....: — _□-.... ..J -r- J .u , of ,i|, Bath-Home— Vapoor BMhs 



Ice Making. — Theoretical and Practical Ammonia 

Rrfrigeraiion, a. work of Reference for Engineers and others employed in 
the managetneDt of Ice and Refrigeration Machinery. By Iltyd L. 
Redwood, Assoc. Mem. Am. Soc of M.E., Mem. Soc Chemical Indus- 
try. IVilA z^ plates. Square (Gmo, doth, 4/. bd. 

Indicator. — Twenty Years with the Indicator. By 

Thomas Pkav, Jun., C.E,, M.E., Member of the American SodetyJ^of 
Civil Engineeit, With illustrations, royal 8vo, cloth, tar. 6d. 

Indicator. — A Treatise on the Richards Steam- 

Engine Indicator and lAi Development and Application of Force in the 
Steam-Engine, By Charles T. Porter, mih iUustrations.^FoaiOt 
edition, revised and enlarged, 8vo, cloth, 91. 

Induction Coils. — Induction Coils and Coil 

Making : a. Treatise on the Constiuction and Working of Shock, Medical 
utd Spark Coils. By F, C. AlLSOp. With l iS iilustralioHS, crown Svo, 
doth, 3^. 6d. 

Iron, — The Mechanical and other Properties of Iron 

and Sleelin connection tiiilh their Chemical Composition. ByA, VOSMABR, 
Engineer. Crown Svo, doth, bs. 



The mElallurgical behaviour of Carbon with Iroa and Steel, also Man 
■hosphotus — Sulphur — Copper— Chromium — Tiuuonin— Tunguen— Aim 
i^ball— Anenic— Analyiea of Iron and Steel, &c. 
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Iron Manufacture. — Roll- Turning for Sections in 

Stal and Iron, working drawings foT Rails, Sleepers, Girders, Bulbs, 
Tiea, Angles, &c., also Blooming and Co^ng foe FlatcB and Billets, 
By Adam Spbhcer. Second emtion, inUh 78 large Plata. IlluslratioQS 
of neuly every class of woik in this IndusDy. 4(0, doth, iL lot. 

Locomotive. — TTie Construction of the Modem 

Lecomotivi. By Gborgb Hughes, Assistant in the Chief Mechanical 
Engineer's Depaitment, Laocashire and Yotkshire Railway. Numerims 
mgrianngt, Svo, cloth, 9/. 

CONTENTS : 
The Boiler-The Foundry— Ihe Uie of Siefl Ca'lin«s— Bnss Foundrj— The Torje— 
Sfflilby, including Sprinii— Coppenmilhi' Walk— The Macbint Shop— Encdni. 

Lime and Cement. — A Manual of Lime and 

Cement, their treatment and use in construction. By A. H. Heath. 
Ctown Svo, doth, 6i. 

Liquid Fuel. — Liquid Fuel for Mechanical and 

Induitrial Purfoiej, Compiled by E. A. Bkaylev HodgbTts. With 
wood engravings, Svo, cloth, 5^. 

Machinery Repairs.^ — The Repair and Mainten^ 

ante of Machinery ; a Handbook of Practical Notes and Memoranda for 
Engineeis and Machinery Users. By T. W. Barber, C.E., M.E., 
Author of ' The Engineers' Sketch Book.' With abeut 400 iUuilralieni, 
Svo, cloth, lot. bd. 



' SCBin BoUen- Prime Hovers-Wind MotDTi and A^ Enginei— Waier Hotprs— 
Tnumia^oa of PeHer— Holuiai Machinery— Traniport—Michinc and Haod Toolv- 
Wood Machiaerr— Pipe Work— Fieues— Friniing—Repabing Shops and Tools— Lmmdrio. 

Magneto Hand Telephone, — The Magneto 

Hand Telephone. Its construction, filting-up, and adaptability to every- 
day use. By Norman Huohes, CuU, lamo, cloth, y. 6d. 

Mechanical Engineering. — Handbook for Me- 
chanical Rnginetrt. By Henry Adams, Professor of Engineering at 
the City of London CoUege, Mem. Inst, C.E., Mem. InsL M.E., &c 
Second edition, revised and eolarged. Crown Svo, cloth, 6j. 

Fundamennl FHndpla 
of Maleriali and Sttuctiires— rut^r 
and Riveting— Workshop Tools am 

aad Lubrication- Thermodynamics and Steam— Stcani Boilers— The Sb 
dtaulie Mudtlnei;— Electrical EniineerinE— Sundir Notes and Tablei. 
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Mechanical Engineering. — The Mechanician: 

a Tieatise on the Constniction and ManipulatioD of Tools, far the use and 
instmction of Young Engineers and Sdentilic Amatenrs, comprisii^; the 
Arts of Blacksmithing and Forging ; the Construction a.nd Manufactnic 
of Mand Tools, and the various Methods of Using and Grinding them ; 
description of Hand and Macbine Processes ; Turning and Screw Cutting. 
Br Cambron Kniqht, Engineer. Containing 1147 Uiiutrotieiu, and 
397 pages of Letter-press. Fourth edition, 4to, doth, l&i. 

Mechanical Mov&rrv&nXs.— The Engineers' Sketck- 

Beok of Mickankal Mmitmenls, Dtvica, AppHancts, Cimlrwanca, Detmh 
emfbyid in thi Dciign and ConstmcHon ef Mackimry for every purpose. 
Collected from numerous Sources and from Actual Work. Classified and 
Arranged for Reference. Nearly 2000 llluslraHmu. By T. W. Barbbk, 
Engineer. Second edition, Svo, cloth, ^]. dd. 

Metal Plate Vfotk.—Melal Plate Work: it! 

Patterns and thfir Geomitry. Also Notes on Metals and Rules in Men- 
suration for the use of Tin, lion, and Zinc Plate-workers, Coppersmiths, 
Boiler-makets and Plumbers. By C. T. MiLLlS, M.I.M.E. Second 
edition, considerably enlarged. With numerous illustrations. Crown 
Eto, cloth, gs. 

Metrical Tables.— Metrical Tables. By Sir G. L. 

MoLESWOKTH, M.I.C.E. 3imo, cloth, \s. 6d. 

Mill -Gearing.— .(4 Practical Treatise on Mill-Gear- 
ing, Wkeels, Shafts, Riggers, etc. ; for the use of Engineers. By Thokas 
Box. Third edition, with II plates. Crown Sro, cloth, fs. 6d. 

Mill - Gearing. — The Practical Millwright and 

Engineer's Ready Reckoner; or T^les for finding the diameter and power 
of cog-wheels, diameter, weight, and power of shafts, diameter and 
strength of bolts, etc By Thomas Dixon. Fourth edition, lamo. 

Miners' Pocket-Book. — Miners' Pocket-Book; a 

Reference Book for Miners, Mine Surveyors, Geologists, Mineralogists, 
Millmen, Assayers, Metallurgists, and Metal Merchants all over the 
world. By C. G. Warmford Lock, author of ' Practical Gold Mining," 
' Mining and Ore-Dressing Machinery,' &c. Second edition, fcap. Svo, 
roan, gilt edges, lai, 61 ' 



Malive Powei-'Dviis and RcKTvoirs— Transmiitipg Powei— Weights and Mcuuiu— 
Ptospecltng — Boring — DrUUng— Blasting— Eiplosivei — Shaft Slnldug— PuinpinE--Venti- 
laliog— LigbliDE— Coal Cueiide— HiuHnE and Hoisting— Water Softeoiag— Sump BatHiies 
—Crushing RoUl— Jordan's Centrifugal Process— Rivet Mining— Ore DresHiij- Cold, SilvH, 
Copper Smelting— Trealmem of Ores — Coal Cleaning— Mine Surveying— Erlliih Kodu— 
Geological Map»— Mineral Veins-Mining Methods— Coal Seams— Mineials—PRcitms 
Stones— Metals and Metallic Ores— Metalliferous Minemls-AsHying— Glossary— Lilt ol 
Uiefkil Boiks— Indea, &K., &c, Sc 
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Mining and Ore-Dressing Machinery. — By 

C. G. Warnfokd Lock, Author of ' Practical Gold Mining,' Numertut 
iiltuCrations, ayypn-taytl 4to, cloth, i^s. 

Mining. — Economic Mining; a Practical Hand- 
book iai tbe Miner, the Metallai^st, and the Merchant. By C. G. 
WARNroRD Lock, Mem. Inst or Mining and Metaltat^, Author of 
' Practical Gold Mining.' mtk Ulustratiotu, 8vo, cloth, an. 

Municipal Rngineering. — The Municipal and 

Sanitary Ensinef'i IfanSoek. By H. PBtCY Boulnois, Mem, Inst 
C.E., Borough Engineer, Portsmouth. With ttumA-irut Ulutfratioiu. 

Second edition, demy 8vo, cloth, 151. 



The ADpoinlinlnl and Duljci of the Town Survcyoi — Tt. 

Stewn RoUuifi— Kiud Miulind Bnakius— PUdudFavemti , 

—FoMpatlu— K.«bs and Gullcn— Street Nimiag ind NumbeiinE-Sltect OihtinE— Sever- 
U(— VendlatioD of Sewei^-Dupoul at Scwite—Heuse Dnlnue— DiiEnrectloi^^Su ud 
WKter' CoHpuiits, etc, Breakic^ up Sireet*— Inntfo^neBt of Private Streets— BotrowlDg 
Fonen^-ArtiianE' and Labourcri' Dwetlipc^— Public Canvadcncea— ScavcnBiDb indiulinr 
Stieel Cleuuing— Waloini and tbe RhbovJuc of Snow—PUntinf Slreet Ticei — Depoilt d 
PJant— Dangeraus BuildlngB'— Hoaidinci — Obitnicndna — Improviiiff Street Lm e i CelTaf 
OpcnlDE*— Public FleaiureCrouiidt — Ccmeteriea— Hortuariei — Cattle aadOrdiDary Markets 
—Pubbc Sliughter-liouiej, etc^-Giv[D£ BumErous Fonns of Notices, SpecirH3tii>n<i,. imd 
General Information upon these and oThet subjects of great Importance to Municipal Engl- 
neen aod otbera engaged in Sanitary Work. 

Paints. — Pigments, Paint and Painting. A 

Practical Book fcr Practical Men. By George Terry. With ilhts- 
traUons, crown 8vo, cloth, -js. &/. 

Paper Manufacture. — A Text-Book of Paper- 
Mining. By C. F. Cross and E. J. Sevan. With, en^avin^, crown 
8vo, cloth, I2s.6d. 

Perfumery. — Perfumes and titdr Preparation, 

containing complete directions for making Haodkerchief Perfumes, 
Smelling Salts, Sachets, Fumigating Fastiis, Pieparalions for the care of 
the Skin, the Mouth, the Hair, and other Toilet articles, with a detailed 
description of aromatic substanceii, their nature, tests of purity, and 
wholesale manufacture. By G. W. Askinson, Dr. Chem. With yt 
atgtavings, 8to, cloth, lai. (>d. 

Perspective. — Perspective, Explained and Illus- 

■trateJ. By G. S. ClJUtKB, Capt R.E. HltA UitalratUnt, 8»o, doth. 

y.6d. 

Phonograph.™ T'iSi Phonograph, and How to Con- 

, itmctil. With a Chapter on Sound. By W. Gillett. WUh engr(mn%f 
and full laorking drawings, crown 8vo, cloth, Jr. 
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Popular Engineering. — Popular Engineering, 

Sting- inliristing and inslmciiiie ixamplts in Ciail, Mie^aniea!, EUctrkal, 
Chimical, Mining, Military and Naval Enginaring, graphically and 
plainly described, and specially written tor those about to enter the 
Engineeiing Profession and the Scientific Amateur, with chapters on 
Perpetual Motion and Engineering Schools and Colleges. By F. DVB. 
Wiih 700 illuslrations, crown 4to, cloth, 7/. f>d. 

Plumbing. — Plumbing, Drainage, Water Supply 

and Hot Wattr Fiiling. By John Smeaton, C.E., M.S.A., R.P., 
Eiaminer to the Worshipful Plumber' Company, Numtraus mgravingt, 
8vo, cloth, ^^. 6J. 

Pumping Engines. — Practical Handbook on 

Diral-acling Pumping Engim and Steam Pump ConstruelioH. By 
Philip R. BjCrling. With so flala, crown Svo, cloth, 51. 

Pumps. — A Practical Handbook on Pump Con^ 

By Philip R, BjosLi NO. /"/afirj, crown Svo, cloth, JJ. 



clasHS of Pumps — Remu'ki on deiignine Pumps — Matcn 
different kindi of Ijquids— Deacriptbn of various classes of Pump-valves-^Maccrials Pump- 
valves should be made of for differeot Irinds of Liguldi— Various OasKj of Pump-buokets— 
On de^igainE Pump-buckeB— VaHous GassES of Plimp-pislDiis— Cup-lealhers— Aii>vesKls— 
Rules and foimulai, &c, &c. 

Pumps. — Pump Details. With 278 illustrations. 

By Philip R. BjdRLiNG, suthor of a Practical Handbook on Pump 
Construction, Crown Svo, cloth, "js. 6d. 



WbidbaKS— Foal-valrei aud Sminers— Clack. 



-Pump- rods ajd Spcan, Speai-nid Guidi 



Spindles, and Draw-hooks— Set-oS or Off-sets— Pipes, Rpc-jolnn, aod Pipe-stays— Pump- 
•liMs— GuidcTod! and Guidei, Kites, Yokes, ani Connecting-rods— L flohs, T Bobs, 
Angle ot V Bobs, and Baknce-beanu, Kock-annj, and Fend-off Beama. Gsterns, and Tanks 
-^inor Details. 

Pumps. — Pumps and Pumping Machinery. By 

F. CoLYER, Mem. Inst. C.E., Mem. Inst M.E. Part I., second edition, 
.. revised and enlarged, Tiiith %opUUes, 8vo, dolh, il. %i. 

CONTENTS ! 

Ttme-throw \SSx and Well Pumpa— Tonkin's Patent *' Cornish " Steam Pun3p-~Thome* 
will and Warhani'a Steam Pump— Water Valves— Water Meters— CentriniEal Pumping 
Madunery — Airy and ADderaon's Spiral PLmpa— Blowing En^tnes— A&r Compreoora — 
Horiioalal Higb-prosure Eiuines- Horiiontal Compoimd Engines— Beidler En^e— Ver- 
tical Compound l^impini ETnginei — Compound Beaai Putapini Bumneti— Shosi^ydeT'i 
Paleul KegulatoT— Cornish Beam EnKJoei — WorlhlOEton Hlgh-dalyFumpinz Engine — 
Davy's Patent Differential Puniinng Eogiue— Tonkin's Patent Euntwuf EnEin>-^.ancashire 
BoOei— Bahcock and Wilwnt WaWMobe BoUert. r 
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Pumps. — Pumps, Historically, TheoreHcally, and 

Praelirally Cnuidtrtd. By P. R. BjdKUNO. With 156 UltutraUem. 
Crown Svo, cloth, "js. bd. 

Quantities. — A Complete Set of Contract Documents 

for a Cimntry Ledge, comprising Drawings, Specifi cations, Dimensions 
(for qnantities], Abstncts, Bill of Quantities, Form of Tender and Cod- 
tt«ct, with Notes Ij J. Lbaninc:, printed in facsimile of the oiiginsl 
docnments, on single ^leeti fcap., in linen case, 5^. 

Quantity Surveying.— CwawAVy Surveying. By 

J. Leaning. With 42 illustratioiu. Second edition, levised, crown Svo, 
cloth, 9/, 



A Gomplelc SfpluuithHi of tlu Loadob I Schedule of Prica. 

Ptmebce. FonnarScbedulaorPriea. 

Oeoenl Imtru ed ont. Analyab of Schedule cf Plicae 

Order of TiUag Off. AdjuHment of Accounu. 

Uodotof UcuuRmcDlofthsTarloiuTradei. ' Form of a Bill of Vsriatiou. 

idWute. . Remukm an Spei " 



EumiJsi of Preuabtei to endi Trade. 
Fonn (or a Kll of Quintlliei. 
Do. BiUofCndlu. 

iU for AltenutlTe Escimate. 



Plica and Valualion ol Woric, iriA 
Ei ample! and Remarbi upon each Trade 

TliE Law II il aficcti QuutilT Sunreyon, 
vidi Law Reports. 

Taking OITaftei the Old Method. 

Nocihem Pmilce. 

The General SlatemenE of the Methods 
rccommeDded hy the Mancheater Sodety 

Eaamplei of Colledloiu. 

ExaiDplss of " Takioe Off" ia eadi Trade. 

. , _ Remark, on the Pan aod Pr«ait Uethodt 

VailaluiDl Liefore AccepCaace of Tender. of Efitimatiiig. 

£iTon in a Builder'i Eitimate. | 

Railway Curves. — Tables for Setting out Curves 

for Sailaiayt, Canals, Xoadt, tU., Taiying from a radios of fire diaina 
to three miles. By A. KENNEDY and R. W. Hackwood. lOuttrataf, 
33mo, doth, 2t. 6d. 

Roads. — Tke Maintenance of Macadamised Roads. 

By T. COUKINGTOH, M.I.C.E., F.G.S., General Sapeiintendent of 
Connty Roads for South Wiles. Second edition, Svo, cloth, ■]i, 6d. ^ 

Scamping Tricks. — Scamping Tricks and Odd 

Kkawlidgi Oicasionally praetisid upon Public Works, chronicled from the 
confessions of some old Practitioners. By John Newman, Assoc M. 
Inst. C.E., author of ' Earthwork Slips and Subsidences upon Pablic 
Works,' ' Notes on Concrete,' &c. Crown Svo, cloth, 2s. bd. 

Screw Cutting. — Turner^ Handbook on Screw 

Culling, Coning, tic, etc., with Tables, Examples, Ganges, and 
Fonni^. By Walter Price. Fcap. Svo, cloth, is. 
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Screw Cutting. — Screw Cutting Tables for En- 

giiteert and Machinisli, giving the TOlue* of the different trains of Whed( 
required to produce Screwi of anj pitch, calculated ^sj Lord Lindsay. 
Oblong, cloth, 2t. 

Screw Cutting. — Screw Cutting Tables, for the 

use of Mechanical Engineers, thawing the proper arrangement of Wheels 
for catting the Thread of Screw« of any required pitcl^ with a Table for 
making the Universal Gaa-pipe Threads and Taps, Bj W. A. MaHTIN, 
Engineer. Second edition, oblong, cloth, ii. 

Slide Valve. — A Treatise on a Practical Method 

of Deigning Slidt- Vahii Gears by Simple Gtomtirual Conslnuliati, based 
upon the principles enunciated in Euclid's Elements, and comprising the 
various forms of Plain Slide- Valve and Expansion Gearing ; tc^ether with 
Stephenson's, Gooch's, and Allan's Link-Motions, as applied either to 
reversing or to variable expansion comlanations. By EDWARD J. COW- 
UNG Welch, Mem. Inat. M.E. Crowu 8vo, cloth, 61. 

Soap.— ^ Treatise on the Manufacture of Soap and 

Candies, Lubricants and Glycerint. By W. Lant Carpehtbr, B.A., 
B.Sc. With illititrations, new edition, revised, crown Svo, \ls. 6d. 

Stair Building. — Practical Stair Building and 

Handrailing by the Square Section and Falling Line Sytlem. By W. H. 
Wood. Folding plates, post 410, cloth, lOf. W. 

Steam Boilers. — Steam Boilers, their Manage- 

nunt and Woriing on land and lea. By jAMES PeaTTIE. IVith 
illuslrations, crown 8vo, cloth, 5/. 

Steam Engine. — A Practical Treatise on the 

steam Engine, containing Plans and Arrangements of Details for Fixed 
Steam Engines, with Essays on the Principles involved in Design and 
Construction. By ARTHtlR RtOQ, Engineer, Member of the Sode^ of 
Engineers and of the Royal Institution of Great Britain. Demy 4to, 
copiotufy Ultislraled with woodcuts and 103 plates, in one Volnme. 
Second edition, cloth, zjj. 



cnUrv ticadse. or blstery oi the lEeam eneliH, bi 

si Steam Enjllaei witbgut enuiing into m< *Id 

io o( locomotive or marine ptidice. To thia end illiutmiou wQl be fl*™ of Iba m 



unplu of F 



(iranaeineDU of Horiioatnl, Vertical, Beam, Pu^^Idb, Wind^ Poitsbk Seoii- 
KXtable, CoAu, Allen, Compouad, and other limOH BosI-iBi, & the DUHI emiuou Finns ia 
Gnat BritsuQ and Amedca. The laws rclacinf to the action and precmillons Co Ik otvarTed 
in the construction of tbe various details, such as Cylindez^ PiiEoiu, Fistoa-^ods, CcmoKting. 
roda, Crou-beods, Mation-bliHis, Eccentrics, Simpla, Enansion, Balanced, aiid Egnilibniim 
Sl]de-Talves,aad Valro-ffcariDg will bflminutely dealiwith. In this connecdon will be found 
anides upoa the Velocity of Redprocating Parts and the Uode ^ Applying the In^cator, 
Heat and ErpaiwoD of Steam Governors, and the like. It Is the wntu's d«ira to draw 
Ulusnations from every pos^ble loutce, and live only those niles that pnseai pncdce deems 



D,t„db,Googlc 



CATALOGUE OF SCIENTIFIC BOOKS 



Steam Engine. — The Steam Engine considered as 

a Thtrmedynamk MacMiu, a tiealise on the Thermodjnamic efficiency 
of Steam Engines, illustrated by Tables, Diagrams, tmd Eiamples from 
Practice. By Jas. H, Cotterill, M.A., F.R.S., Professor of Applied 
Meduuiics in the Roynl Naval College. Tbiid edition, nvisca and 
enUrged, 8vt>, doth, 151. 

Steam Engine. — Steam Engine Management; a 

TreatiK on the Working and Management of Steam Boilera. By F. 
CoLTBH, U- lost. C.E., Hem. IiuL M.E. New editioD, iSmo, doth. 

Steam Engine. — A Treatise on Modem Steam 

Engiitts and BMUrs, including Land, Locomotive and Marine EntKnei 
andBoilen, for the me of Students. By Fredbkick Colykk, M. Init. 
C.E., Mem. InaL M.K WUh^flaitt. 4to, cloth, 12;. &/. 
CONTENTS : 
I. bmductiaii— *. Origiiwl En^oa— 3. BoUm— «■ Hisb-Pmnin Baim Enaino — j. 
Cnidah Beun Ensfawi — 6. Hmizoutil Euginu — 7. Oieillauiig En|lD«— 8. Vertical Hiih- 
Pmnn Eqaj no ^ SpccUI EncLOci.— 10. PonaUfl Eb^cs — 11. Locomotive Engln^^ 
II. UaibwEa^Hi. 

Sugar. — A Handbook for Planters and Refiners ; 

bnng a comprehensive Treatise on the Culture of Sugar-yielding Plants, 
and on the Mannfaetiue, Kefinlng, and Analysis of Cuic, Palm, Mi^ile, 
Melon, Beet, Sor^um, Milk, and Starch Sugars ; with copious 
Statistics of their Froductiun and Commerce, aiM a chapter on the 
Distillation of Rom, By C. G. Waknford Lock, F.L.S., &e,i 
1:. £. R, NswiANDS, F.C.S., F.LC, Mem. Coancil Soc. Chemical 
Industry; and J, A, fe. Nbwl&nds, F.C.S., F.LC, Upwards of vxi 
illiutratumi and mat^ flaits, 8to, cloth, t/. 10s. 

Surveying. — A Practical Treatise on the Science of 

Land and Engintaitig Survtying, Levelling, EtlimaHiig QuanHUa, lU., 
with a general descriptioa of the sereral Inslrtimeiita required for Sni- 
veying. Levelling, Plotting, etc By H. S, Mexkktt. Fourth edition, 
leriKd by G. W. Usill, Assoc Mem. Intt. C.E. 41 phUa, with illui- 
traiiem and laUa, rojal Svo, dolh, 12/. 6d. 

Surveying and Levelling. — Surveying and 

LaielUng Insirumatil theirctically and fraelically discr&id, for eonstmc- 
tioH, qu^ities, selection, preservation, adjustments, and uses, with other 
appantu* and apphuioes used by Civil Engineers and Surveyon. By 
W. F. Stamucy. Second edition. 350 tuls, crown 8vo, doth, ^l,^d. 
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Tables of Logarithms. — A B C Five-Figure 

Ltgaritknu for general use. By C. J. WoOdwako, B.Sc. Conlaining 
MantissEc of numbers to tD,ooo. Log. Sines, Tangents, CotangentE, ami 
Cosines to 10" of Arc. Togelhei mth full explitnations snd simple 
" s showing use of the tables. 41. 



Tables of Squares. — Barlows Tables of Squares^ 

Cuiei, Square Roots, Cuii RooU, Rtdprocalt efaU Jnlegir Numbers up ie 
10,00a. Poat &V0, doth, &. 

Telephones. — Telephones, their Construction ana 

Filling. By F. C. Allsop. Second edition, revised and enlarged. With 
210 illustrations. Crown Svo, cloth, 5.1. 

Tobacco Cultivation. — Tobacco Growing, Curing, 

and Manufacturing ; a Handbook for Planters in all - ■■ 

Edited by C. G. Warntord Lock, F.L.S. With i! 
Svo, clotb, 7J. 61^. 

Tropical Agriculture. — Tropical Agriculture: a 

Treatise on the Culture, Prepaiatioo, Commeree and Consumption of the 
principal Products of the Vegetable Kiogdom. By P. L. SiMMONDS, 
F.L.S., F.R.C.l. New edition, revised and enlaced, 8to, doth, 211. 

Turning. — The Practice of Hand Turning in Wood, 

Ivory, Shell, etc., with Instructions for Turning such Work in Metal as 
may be required in the Practice of Turning in Wood, Ivory, etc ; also 
an AppeodiK od Ornamental Turning. (A book for beginners.) By 
Francis Camfin, Third edition, milh ■woed engravings, crowR 8v«, 
eloch, y. &/. 

Valve Gears. — Treatise on Valve- Gears, with 

special con^deration of the Link-Motions of Locomotive Engines. By 
Dr. GUSTAV Zkunkr, Professor of Applied Mechanics at the Coofede- 
rated Polytecbnikum of Zurich. Translated from the Fourth German 
Edition, by Professor J. P. Klein, X^high University, Bethlehem, Fa. 
Jllustratsd, 8vo, doth, lis. bd. 

Varnish. — The practical Polish and Varnish-Maker ; 

a. Treatise containing 750 practical Receipts and Forroulse for the Mana- 
factnre of Polishes, Lacquers, Varnishes, and Japans of alt Idads, for 
workers in Wood and Metal, and directions for ming same. By H. C. 
Standage (Practical Chemist), author of 'The Artist's Manual of 
Figmeutt,' Crown Svo, doth, 6s. 
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Ventilation. — Health and Comfort in House Build' 

ing; or, VenQIatioti with Waim Air bj Self-actiDg Snction Powar. 
With Review of the Mode of CilcnUting the Dnnght in Hot-air Fines, 
uid with some Actual ExpeiimeDti bj J. Dkysdalb, M.D., and J. W. 
Haywakd, M.D. With plates and mooaeutt. Third edition, with tome 
New Sections, and the whole carefully revised, 8vo, cloth, 7J, 64. 

Warming and Ventilating. — A Practical 

TreatUt tifoH tVarming Buildings by Hot Water, and npon Heat end 
Heating Appliances in eeneral ; with an inquiry respecting Veutibltion, 
the cause and action of Draughts in Chimneys and Fluei, and the laws 
relating to Gombastion. By Charles Hood, F.R.S., F.R.A.S., &c 
Re-wntten by Frederick Dye, 8vo, cloth, i^j, 

Watchwork. — Treatise on Watchwork, Past and 

Prestnt. By the Rev, H. L. Nelthropp, M.A,, F.S.A, With 32 
illutlraiioTts, crown 8vo, doth, 61. &/. 

CONTENTS : 
DefidtiDni or Wordi uul Tenni UHd In Watchworic— Tosti— Tima— Histoileal Sum- 
mary— Oa Calculatloat of (he Numben for Wbeds uid Pfnioru; thor Proportiooal SicoL 
Tnini. clc— Of SUl Wbceli, oi Motion WoriL— Leii(th of Time of Going inthaul Windini 
up— The Verge— The HoilionUil— The Duplex— The Lcvci^The Chioi»me»r— Repeuiiig 
Watchu— Keyicn Watches— Tb« Pendulum, oc Spiral Sprinl— Compouatioik— JawdHug of 
PiTOI Holei — OeikenveU— Faliades of the Trade— IncapMic; of Wodungn— How to ChooH 
and Uu 1 Watch, etc. 

Waterworks. — The Principles of Waterworks 



Well Sinking. — Well Sinking. The modern prac- 
tice of Sinking and Boring Wells, with geological considerations and 
eiamples of Welts. By Ernest Spon, Assoc Mem. Inst C.E. 
Second edition, revised and enlarged. Crown Sto, cloth, i<u. id. 

Wiring. — Incandescent Wiring Hand-Book. By 

F. B. Badt, late ist lient. Royal Prussian Artillery. With 41 illmtra- 
tiens and 5 labia, iSmo, cloth, 4X. 6d. 

Wood-working Factories. — On the Arrange- 
ment, Care, and Operation ef fVood'TBOriing Factories and Maehinery, 
forming ■ complete Operator's Handbook. By J. Richard, Mechanical 
Engineer. Second edition, revised, mtodmts, crown Svo, cloth, 5/. 
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8P0N8' DICTIONARY OF ENGINEERING, 

CIVIL, KBCHAHICAL, MILITABT, & HAYAL, 



Teohnioal Terms in Franoh, GeFinaii, Italian, and Spanledi. 



In 97 numbers, Supec-royal 8vo, containing 3132 printed pages tuid 7414 
tngravings. Any number can be bad separate : Nos. i to 95 is, each, 
post free ; Nos. 96, 97, 21., post free. 



Complete List of all % 



Air-Pump .. 

Algebraic Signs „ 

Alloy 

Aluminium 

Amalgamating Mach 

Ambidance 

Anchors .. 

Anemometer 

Angnlor Motion . . 

Angle-iron.. 

Angle of Friclion,. 

Ammal Charcoal Machine 

Antimony, 4; Anvil 

Aqueduct, 4 ; Arch 

Archimedean Screvr 

Arming Press 

Armour, s ; Arsenic 

Artesian Well 

Artillery, S and 6 ; Assaying 

Atondc WMghts .. 

Auger, 7 ; Axles . . 

Ba&nce, 7 ; Ballast 

Bank Note Macliinery 

Bam Machinery .. 

Barker's Mill 

Barometer, 8; Barracks ,, 



K SUBJEC 



Barrage .. 


. 8 and 9 


Battery ., 


. 9 and to 


Bell and Bell-hanging 




Belts and Belting.. 


'. 10 ai^ M 


Bismuth .. 




Blast Furnace .. 


! iiaAdiz 


Blowine Machine 
Body Han., 




! la aid 13 


Boilers „ 


• 13. '4, 15 


Bond 


. 15 and 16 


Bone Mill 


. .. 16 


Boot-making Machinery 


.. 16 


Boring and Blasting 


. 16 to 19 


Brake 


. igandao 


Bread Machine .. 


.. 20 


Brewing Apparatus 


. lo and 21 


Brick-makmg Machines 




Bridges .. 




Buffer 


.. 3& 


Cables .. 


. 28 and 29 


Cam, 29 ; Canal . . 


.. 29 


Candles .. 


. 39 and 30 


Cement, 30; Chimney 


.. %a 


Coal Cutting and Wwhing Ma- " 


chinery .. 


.. 31 


Coast Defence 


31, 32 


Compasses.. 


■■ 31 




. 32 and 33 


Cooler, J4i Copper 


" 34 


Cotk-cuiiing Machine 


■ .. 34 
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Corrosion , 

Cotton Machiner; 

Damming ., 

Details of Engines ., 

DisplacemcDt 

Distilling Appuatus 

Diiiue and biving Bells 

Docks , 

Drainage <• 
Drawbridge 
Dredgi Dg Machine 
Dynamometer 
Electro -Metallurgy 
Engines, Varieties 
Engines, Agricnltural 
Engines, Marine .. 
Engines, Screw .. 
Engines, StatioDaiji 
Escapement 

Fan 

File-ctitting Machine 



37.38 

.. 38 

38 and 3- 



; JoinU .. 68 

Keels and Coal Shipping 6S and 69 
Kiln, 69 ; Knittin); Madiine .. 69 

Kyanisins 69 

69.70 
. 70 



74. 75 
89,90 
91,9a 
45.46 

" *t 
46,47 
47,48 



Foxing .. .. .. .. 4S 

Founding and Casting .. 4S to 50 
Friction, 50 ; Friction, Angle of 3 
Fnel, so; Furnace .. 50, 51 
Fuze, 51 ; Gas .. ,. .. 51 

Gearing ,, .. „ i;i. <j 
Gearing Belt 
Geodesy ,. 
Glass Machinery ,. 
Gold,-53, S4; Goiemor. 
Gravity, 54 ; Grindstone . . 54 

Gun-carriage, 54 ; Gun Metal ., 54 

Gunnery 54 to 56 

Gunpowder .. .. .. ^6 

Gun Machinery .. 
Hand Tools 

Hanger, 58 ; Harhoui ■ ■ 
Haulage, 58, 59 ; Hinging 
Hydraulics and Hydra ul; 



chinery . 
Ice- mailing Machine 
India-tublwr 
Indicator .. 
Injector 

Iron Ship Building 
Irrigation .. 



S9 to 63 
.. 63 
.. 63 

.. 63 and 64 
.. 64 

.. 64 to 67 



Lamp, Safel]' 



Lea<f ' 



. 52 and 53 



S6. 57 



Lifts, Hoists ., .. 70, 71 

Lights, Buoys, Beacons .. 71 ind 72 
Limes, Mortars, and Cemeuta .. 72 
Locks and Lock Gates ,. 72, 73 
LocomotiTe .. ., 73 

Machine Tools ,. ,, 73, 74 

Manganese .. .. .. 74 

Marine Engine .. ..74 and 75 

Materials of Conslniclion 75 and 76 
Measuring and Folding .. .. 76 

Mechanical Movements .. 76,77 
Mercury, 77 ; Melalluigy .. 77 

Meter 77, 78 

Metric System 78 

Mills 78, 7y 

Molecule, 79 ; Oblique Arch .. 79 
Ores, 79,80; Ovens .. .. 80 
Over-shot Water-wheel ,. 80,81 

Paper Machinery 81 

Permanent Way .. ,. 81,82 

Piles and Pile-driving .. 8z and 83 

Pipes 83, 84 

Flanimeter .. ..84 

Pumps 84 and 85 

Quanying 85 

Railway Engineering ,. 85 and 86 

Retaining Walla 86 

Rivers, fe, 87; Riveted Joint .. 87 

Roads 87, 88 

Roofs 88, 89 

Rope-malting Machinery .. 89 

Scaffolding .. ., ., Sg 

Screw Ermines . ■ . . 89, 9a 
Signals, 90; Silver .. 90, 91 

Stationary Engine .. 91,92 

Stave-making & Cask Machinery 92 
Steel, 92 ; Sugar Mill .. 92, 93 
Surveying and Surveying Instm- 

nients 93.94 

Tel^raphy .. .. 94, 95 

Testing, 95 ; Turbine . . ■ • 95 

Ventilation ., 95, 96, 97 

Waterworks ., ., 96, 97 

Wood-working Machinery 96, 97 

zioc 96,97 
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Abacus, CouDten, Speed i 
Indicators, and Slide. 
Rule. ! 

Agricultural Isiplemenls ' 
and MacbineiT. 

Air Compressora. 

Aniinal Clmrcoal Ma- 

Antiiiioar. ' 

Axles and Aile>b(ne«. 
Bam Machinciy. 
BelU and Belting. j 

Blasting. Boilen. [ 

Brakes. ! 

Brick Machineiy. 

Cages for Mines. 
Calculus, DifTereutial and 

IntegraL 
Canals. 
CaipenCry, 

Cut Iron. ; 

Cement, Concrete, 

Limes, and Mortar. 
Chinmej Shafts. 
Coal Clcansiag and 

WashioE. i 



Coal Mining. 

Coal Cutting Machines 

Coke Ovens. Copper. 

Docks. Draioage. 

Dredging Machineiy. 

Dynamo - Electric and 
Magneto-Electric Ma- 
Dynamometers. 

Electrical Engineering, 
Telegnq>hy, Electric 
Lightiog and it3 prac- 
tical details,Telephone3 

Engines, Varieties oC 

Explosives, Fans. 

Foandbg, Moulding and 
the practical work of 
the Fomidiy. 

Gas, Manufacture of. 

Hammers, Steam and 
other Power. 

HeaL Horse Power. 

Hydraulics. 

Hydro-geology. 

Indicators. Iron. 

Lifts, Hoists, and Elera- 



Lighthonses, Buoys, and 

Beacons. 
Machine Tools. 
Materials of Construe- 

Ores, Machineiy and 
Processes employed to 
Dress. 

Piers. 

Pile Driving. 

Pneumatic Traosmii- 



Pyrometers. 

Road Locomotives. 

Rock Drills. 

Rolling Stock. 

Sanitary Engineering. 

ShafUng. 

SteeL 

Steam Navvy. 

Stone Maehineiy. 

Tramways.. 

WeU Sinking. 
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ARCHITECTURAL EXAMPLES 

IN BRICK, STONE, WOOD, AND IRON. 



By WILLIAM FOLLERTON, Akchitict, 

ConUlolDE "0 PUtes, with niuB«n>D> DrawioE* ■elected from the Architecturt 
of Fonner and PrkdI Timei. 

T%t DOmb «nd DetigHt arc Draipn to Scale, J", \', \", aitd FiiUiat 
bang tkiefiy tutd. 



The Plates are airanged in Two Parts. The First Part contains 
Details of Work in the four principal Building materials, the foUowii^ 
bang a few of the subjects in this Part : — Various forms of Doors and 
Windows, Wood and Iron Roofs, Half Timber Work, Porches, 
Towers, Spires, Belfries, Flying Buttresses, Groining, Carving, Church 
Fittings, Constructive and Ornamental Iron Work, Classic and Gothic 
Molds and Ornament, Foliation Natural and Conventional, Stained 
Glass, Coloured Decoration, a Section to Scale of the Great Pyramid, 
Grecian and Roman Work, Continental and English Gothic, Pile 
Foundations, Chimney Shafts according to the regulations of the 
London County Council, Board Schools, The Second Part consists 
of Drawings of Plans and Elevations of Buildings, arranged under the 
following heads : — Workmen's Cottages and Dwellings, Cottle Resi- 
dences and Dwelling Houses, Shops, Factories, Warehouses, Schools, 
Churches and Chapels, Public Buildings, Hotels and Taverns, and 
Buildings of a general character. 

All the Plates are accompanied with particulars of the Work, with 
Explanatory Notes and Dimensions of the various parts. 



Dicized by Google 



specimen Pages, reduced Jrom the origiaaU. 




DiclzedbyGoOglC 



CATALOGUE OF SCIENTIFIC BOOKS 



rfy 1500 illuttratioiu, in mper-royal 8vo, in 5 Divitiotu, doth. 
I (04, 131. &/. cMh; I>iri*ioii5,i7f.6r/.: or 2Toli^ cloth, £% lot. 

SPONS' ENCYCLOPEDIA 



INDUSTRIAL ARTS, MANUFACTURES, AND COMMERCIAL 
PRODUCTS. 

Edited by C G. WARNFORD LOCK, F.L.& 

important of the subjects treated of, are the 



Among the 
following :— 
Addi, 307 pp. 230 figs. 
Alcohol, 33 pp. 16 figs. 
Alcoholic liquors, 13 pp. 
Allulies, 89 pp. 78 figs. 
Allors. Alnm. 

Asphalt. Assaying. 
Berenges, 89 pp. 29 figs. 
BUcks. 



Bleaching Fowda, 'S PP' 
Ble«cbing,Ji pp. 48 figs. 
Cuidles, 18 pp. 9 ^gs. 



Coal-tar Products, 44 pp. 

14 figs. 
Cocoa, 8 pp. 
Coffee, 33 - 
Cork, 8 PI . „ 
Cotton Manufactures, 63 

pp. 57 figs. 
Drups, 38 pp. 
Dyeing and Calico 

Printing, sE pp. 9 figs. 
Dyeatuffs, 1 6 pp. 
Electro-Metallurgy, 13 

Exidodves, 23 pp. 33 figs. 

Feathers. 

Fibrous Substances, 92 

pp. 79 figt. 
Floor-cloth, 10 pp. 21 

figs. 
Food Preserration, 8 pp. 
Fruit, 8 pp. 



Gas, Coal, 8 pp. 

Glass, 45 pp. 77 figt. 
Gra.phite, 7 pp. 
Hair, 7 pp. 
Hair Mann^ctures. 
Hats, 36 pp. 36 figs. 
Honey. Hops. 

Ice, lo pp. 14 figs. 
Indianibber Macufac- 

tares, 33 pp. 17 Ggs. 
Ink, 17 pp. 

Jute Manufactures, 1 1 

pp.. It figa. 
Knitted Fabrics — 

Hosiery, 15 pp. 13 figs. 
Lace, 13 pp. 9 figs. 
Leather, 38 pp. 3 1 figs. 



Phott^raphy, 13 pp. lo 

Pigments, 9 pp> 6 figs. 
Pottery, 46 pp. 57 figs. 
Printing and Engraving, 

30 pp. 8 figs. 

Resinous and Gommjr 
Snbstancet, 75 pp. 16 
figs. 

Rope, 16 pp- 17 figs. 

Salt, 31 pp. 33 fig*. 

Silk, 8 pp. 

Silk Maaofactares, 9 pp. 

Skins, 5 pp. 
Small Wares, 4 pp. 
Soap and Glycenne, 39 

pp. 45 figs. 
Spices, 16 pp. 
Sponge, 5 pp. 



Linen Manu^ctaies, 16 ' Star(£, 9 pp. 10 figs. 



Manures, 31 pp, 30 figs. 
Matches, 17 pp. 38 figs. 
Mordants, 13 pp. 
Narcotics, 47 pp. 
Nuts, lopp. 
Oils and Fatty Sub- 
stances, 125 p: 
Paint 



figs. 
Sulpliur. 
Tannin, 18 pp. 



>SS PP- 134 



Tea, 1 



ipp. 



Timber, 1 3 pp. 
Varnish, 15 pp. 
Vinegar, 5 pp. 
Wai, 5 pp. 
Wool. 3 m. 

Woollen Manufactures, 
58 pp. 39 figs. 
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^yORKSHOP RECEIPTS. 

FIRST SERIES. 

Synopsis op Contents. 



Bookbinding. 

Biinuea and Bronang. 

Candles. 

Cement 

Cleaning. 

Cidoarwashing. 

Concretes. 

Dipping Acids. 

Drawing Office Detail*. 

Drying Oils. 

Dynamite. 

Electro - Metallurgy — 

(Cleaning, Dipping, 

Scratch-brushing, Bat- Gold. 

teries, Baths, and ' Graining. 

DepCKiits of ever;, Gums. 

description). , Gun Cotton. 

Ennmeln. i Gunpowder. 

Etwraving on Wood, ! Horn Worlcing. 

Copper, Gold, Silver, i Indiambbec. 

StMl, ai ■ " 
Etching and Aqiu Tint 
Firework Making —> 



inWater 



Freeztag. I Paper. 

Fulminates. Paper Han^ng, 

Fnmitnre Creams, Oils, PainSinginC '- '- 
Polishes, Lacquers, { Colours, as wcii as 
and Pastes. Fresco, House, Trans- 

Gildiiur, I paiency. Sign, and 

Glass Cutting, Cleaning, [ Caniage Fainting. 
Frostily, Drilling, Photography. 
Darkening, Bending, Plastering. 
Staining, and Paint- Polishes. 
ing. Pottery— {Clays, Bodies, 

Glass Making. Glaies, Colours, Oils, 

Stains, Fluxes, Ena- 
mels, and Lustres). 
Scouring. 
Silvering. 
: Soap. 
Solders. 



Laeqners. 
Lathing. 
Lubricants. 

Marble Working. 

Matches. 

Mortars. 



(Kockets, Stars, Rains, 
Gerbes, Jets, Tour- 
billons, Candles, Fires, 
LanceSfLigbts, Wheels, 
Fire-balloons, and 
minor Fireworks). 

Flaxes. 

Foundry Mixtures. 

Besides Receipts relating to the lesser Technological matters and processes, 
such as the manulactuic and use of Stencil Plates, Blacking, Crayons, Paste, 
Putty, Wax, Size, Alloys, Catgut, Tunbridge Ware, Picture Frame and 

Architectural Moiddings, Compos, Cameos, and others too r '- 

mention. 



Varnishes, Manufacture 

and Use oi^ 
Veneering. 

Washing. 

Waterproofing. 

Welding. 
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Synopsis of Contents. 



Addimeti; and Alkdi. 


DirinfectwiM. 


Iodoform. 


mrtryr' 


Dydng, Staining, nnd 


lunglass. 


AlbnnwiL 
Alcohol. 


Colooiing. 
Eneacei. 


isj;"'""- 


Alkslrada. 


Extracts. 


LuminoM bodiefc 


Baldng-powden. 


Gel^ne, cfne, and Size. 


Matches. 


Bkuhing. 


Glycerine. ] Paper. 




Gut. 1 ParclunenL 


Cement* wd Lnte*. 
Cl«aiuiii£. 


Hydrogen peroxide. Feichloric acid. 
Trie. Potasaum oxalate. 


Confectionery. 


Iodine. 1 Preserring. 


Copying. 







Plgmenta, Fftlnt, and Fftinting ; embranng the preparation of 
PigjHfnli, including alumina lakes, bUck» {animal, bMie, Frankfort, ivory, 
lamp, nght, soot), blues {antimony, Antwerp, cobalt, csruleum, Egyptian, 
manganftte, Paris, F^Iigot, Fnusiao, smalt, ultramarine), browns (bistre, 
hinau, sepia, lienna, umber, Vandyke), greens (baryta, Brighton, Bruniwiclt, 
chrome, cobalt, Douglas, emerald, •manganese, micia, mountain, Fnunan, 



sap, Scheele's, Schweinfurth, ti 



1, Tndigris, zinc), reds (Srazilwood lake. 



baryta, Chinese, lead sulphate, white lead — by American, Dutch, French, 
German, Kremnits, and Pattinsoc processes, precautionB in making, and 
composition of commercial samples— whtling, Wilkinson's white, zinc white), 
yellows [chrome, gamboee, Naples, orpiment, realgar, yellow lakes) ; Paint 
(veUdes, testing oils, ^eiB, grinding, storing, applying, priming, drying, 
filling, coats, brushes, surface, water-colours, remormg smeA, discoloration ; 
miscStaneoas paints— cement paint for carton-pieire, copper paint, gold paint, 
iron paint, lime paints, silicated paints, steatite paint, transparent paints, 
tungsten paints, window paint, zinc paints) ; Painting (general instructions, 
proportions of ingredients, measuring paint work ; carriage painting — priming 
paint, best putty, finishing colour, cause of cracking, mixing the paints, oils, 
driers, and colours, Tamiibing, importance of washing vehicles, re-vamishing, 
how to dry paint ;' woodwork painting). 
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